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TO  THE  CITY  COUNCIL, 


JANUARY  9,  1883. 
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CITY  OF  LOWELL. 


In  Water  Board,  January  9,  1883. 
Read  and  ac(tept4^d,  and  ordered  to  be  transmitted  to  the  City  Ck>uiicil. 
Attest.  JAMES  M.  BAri'LES,  Clerk. 


In  Common  Council,  January  9,  1883. 
Read,  and  sent  to  the  Board  of  Aldermen. 

DAVID  CHASE,  Clerk, 


In  Board  of  Aldermen.  January  9.  1883. 
Received  and  read. 

DAVID  \y.  O'BRIEN,  City  Clerk, 


K 


WATER  BOARD,  1883. 


President ALBERT  A.  HAGGETf. 

Term  expires  first  Monday  In  Blay,  1883. 

CHARLES  C.  HUTCHINSON. 

Term  expires  first  Monday  in  May,  1884. 

Alderman  GEORGE  W.  FIFIELD. 

Coancilman  EDWARD  B.  PEIRCE.         Councilman  JOHN  J.  HOGAN. 

Clerk    .    .    .    James  M.  Battles. 

Begular  meetings  of  the  Water  Board,  Friday  evenings,  at  7  1-2  o'clock. 

Superintendent  of  Works HORACE  G.  HOLDEN. 

Foreman  of  Works Daniel  D.  Eraser. 

Engineer  at  Pumping  Station James  P.  ROBERTS. 

Service  Clerk Leonard  T.  Farris. 

Inspectors. 
.John  J.  Banchoft.         Andrew  J.  Devoll.       Thos.  G.  Gkrrish,  Jr. 

Insj^ctors  of  Meters. 
Henry  E.  Sprague.  Charles  H.  Harvey. 

The  Water  office  is  open  daily,  f^om  »  A.  M.  to  VZ  M..  and  2  to  6  P.  M.,  and  on  Monday 
evenings,  from  7  to  8  o'clock. 


REPORT  OF  THE  WATER  BOARD. 


Office  of  the  LOWELL  WATER  BOARD, 

Lowell,  Mass.,  January  9,  1883. 

To  the  City  Council  of  the  City  of  Lowell: 

Gentlemen  —  The  Lowell  Water  Board  take 
pleasure  in  presenting  this,  the  Tenth  Annual  Re- 
port of  the  Board,  and  in  being  able  to  congratulate 
our  citizens  and  the  City  Council  upon  the  continuance 
of  the  successful  working  of  our  water  supply  system, 
both  as  regards  the  unlimited  supply  of  pure  and 
wholesome  water  furnished,  and  the  gratifying  finan- 
cial record  of  the  works  committed  to  our  care. 

For  the  kind  co-operation  of  the  City  Council  in 
granting  the  needed  appropriations  for  the  year,  by 
which  the  calls  for  numerous  extensions  of  pipe  and 
other  necessary  expenditures  have  been  met,  we  de- 
sire to  extend  our  thanks,  and  would  bespeak  the  same 
wise' and  hearty  support  in  all  matters  which  may  be 
deemed  necessary  and  proper  for  the  continued  pros- 
perity of  our  successful  system  of  water  works,  from 
the  City  Council  of  1883. 

The  first .  meeting  of  the  Board  for  the  year  1882 
was  held  on  the  evening  of  the  9th  of  January,  the 
Board  being  then  composed  of  the  following  members: 
Albert  A.  Haggett,  President,  and  James  W.  Bennett, 
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ered  on  cars  in  this  city.  May  26th  bids  were  re- 
ceived and  opened  for  800  tons  of  Powelton  mine  coal, 
to  be  delivered  and  stored  v\rithin  the  coal  house  at  the 
pumping  station;  and  the  contract  for  the  same  was 
awarded  to  the  lowest  bidders,  Whithed  &  Co.,  of  this 
city,  at  $6.01  per  ton  of  2240  lbs. 

HIGH    SERVICE    WORKS. 

The  works  for  the  High  Service  Supply  were  fully 
completed  June  ist,  at  which  date  William  H.  Ward, 
the  contractor  for  the  construction  of  the  High  Service 
Reserf-oir,  completed  his  contract  for  said  Reservoir,  to 
the  complete  satisfaction  of  the  City  Engineer  and  the 
Board.  We  here  desire  to  express  our  thanks  to  Mr. 
Ward  for  the  faithfulness  and  energy  which  he  dis- 
played in  the  successful  and  workmanlike  manner  in^ 
which  this  important  part  of  our  High  Service  System 
was  constructed  by  him,  and  for  the  gentlemanly  and 
courteous  manner  which  he  exhibited  in  all  his  deal- 
ings with  the  Board  in  connection  therewith. 

January  9th,  the  City  Engineer  deeming  it  advisable 
that  a  bank  wall  be  constructed  on  the  westerly  side  of 
the  Reservoir  lot  for  the  reception  of  the  fence  on  that 
side  of  the  lot,  a  contract  was  made  with  Mr.  Ward 
for  the  construction  of  said  wall  at  a  cost  of  $1,174.25, 
which  contract  was  faithfully  and  satisfactorily  com- 
pleted. 

May  1 2th  proposals  were  issued  for  the  construction 
of  a  suitable  fence  around  the  High  Service  Reservoir 
lot,  and  on  May  19th  bids  for  its  construction  were  re- 
ceived from  eight  difterent  parties,  ranging  from  $650, 
the   highest,  to  $520,  the  lowest,  the  latter   sum   being 
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from  F.  A.  Parker,  to  whom  the  contract  was  awarded. 
Mr.  Parker  satisfactorily  completed  his  contract,  and 
the  Reservoir  lot  is  surrounded  by  a  neat  and  substan- 
tial fence. 

The  amount  appropriated  for  the  construction  of  the 
High  Service  System  was  $75,000  —  the  actual  cost 
of  the  same  has  been  $68,867.98,  or  $6,132.02  less 
than  the  amount  appropriated;  a  fact,  in  these  days  of 
liability  to  exceed  appropriations,  especially  upon  City 
work,  worthy  of  record.  We  congratulate  our  citi- 
zens and  the  City  Council  upon  the  possession  of  a 
system  of  water  supply  for  all  sections  of  our  munici- 
pality second  to  none  within  our  knowledge,  and  trust 
that  the  same  wise  care  and  prudent  management 
which  have  been  bestowed  upon  it  in  the  past,  ma}' 
continue  so  long  as  Lowell  may  require  works  which 
are  such  a  blessing  to  our  community. 

The  revenue  derived  from  the  High  Service  Sys- 
tem during  the  past  year  is  shown  b}'  the  following 
table: — 

Bklvidere  Section — containing  37  houses  and  38  families, 
(2   new  houses  which  are  vacant   and  1  house  where 
the  water  is  '*not  on"  are  included  in  the  number  of 
houses,  but  not  included  in  the  income)  .  .         ?r)30.50 

Centra LviLLE  Section — containing  ^A  houses  and  70  fami- 
lies (4  new  houses  which  are  vacant  and  1  house 
where  the  water  is  ''  not  on"  are  included  in  the  num- 
ber of  houses,  l)ut  not  included  in  the  income)  .         G73.50 

Hydrant  Services  in  both  sections  ....         500.00 


Total  Kevenue  for  the  year     .  .  •  .  .     $1,704.00 
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INSPECTION   OF   FIXTURES. 

Oct.  4th,  the  inspectors  were  ordered  to  make  a 
careful  examination  and  record  of  all  water  fixtures  in 
premises  of  water  takers,  where  metered  water  is  not 
in  use,  for  the  purpose  of  ascertaining  what  fixtures,  if 
any,  had  not  been  rendered  to  them  at  the  annual  tak- 
ing in  March.  This  inspection,  which  is  not  yet  com- 
pleted, has  shown  that  large  numbers  of  fixtures  of  all 
kinds  have  been  aHded,  and  either  through  failure  of 
the  owner,  or  the  plumber  who  put  them,  in  to  report 
the  same  to  the  inspectors  at  the  annual  visit  in  March, 
or  to  the  Water  Board  office,  when  added,  the  City  has 
failed  to  be  the  recipient  of  the  water  rates  justly  due 
from  such  additions.  Much  of  the  loss  thus  expe- 
rienced we  think  might  be  obviated  by  the  passage  of 
an  ordinance  by  the  City  Council,  requiring  all  plumb- 
ers and  pipe-fitters  to  be  licensed  by  the  Water  Board, 
with  such  restrictions  contained  in  said  license  as  will 
secure  proper  returns  to  be  made  to  the  Water  Board 
of  the  class  of  work  proposed  to  be  done  by  said 
plumbers  or  pipe  fitters  in  connection  with  the  Water 
Works  of  the  City.  Such  licenses  to  be  granted  to 
practical  plumbers  only,  who  have  had  good  experience 
in  their  business.  We  think  that  much  inconvenience 
and  damage  resulting  from  poor  and  inefficient  work- 
manship could  thus  be  avoided,  and  consequent  waste 
of  water  be  prevented.  Many  cities  have  such  an  or- 
dinance, and  the  results  therefrom  are  found  to  be  val- 
uable in  preventing  leaks  and  waste  caused  by  bad 
workmanship,  as  well  as  in  the  certainty  of  having  a 
record  of  all  the  fixtures  in  use  in  connection  with  the 
Works,  before  such   fixtures   have  been  placed  within 
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the  premises  of  the  water-takers.  We  respectfully 
refer  this  subject  to  our  successors  upon  the  Water 
Board,  and  to  the  City  Council  of  1883. 

STATISTICS. 

The  total  amount  of  water  pumped  into  the  reser- 
voir for  the  year  was  959,931,730  U.  S.  gallons,  against 
874,996,660  U.  S.  gallons  in  the  year  1881;  and  the 
daily  average  pumped  was  2,629,950  gallons,  against 
2,521,604  gallons  in  1881;  an^increase  for  the  year  of 
84,935,070  gallons,  and  of  108,346  gallons  in  the  daily 
average.  The  quantity  of  coal  consumed  during  the 
year,  for  all  purposes,  excepting  for  High  Service  Sup- 
ply, was  914758:)  tons,  against  8x7^080  tons  in  1881.  For 
the  High  Service  Supply  there  were  consumed  19^000 
tons.  There  have  been  525TV0  gallons  of  water  raised 
166  feet  high  for  each  pound  of  coal  consumed  during 
the  year.  The  total  number  of  water  takers  is  13,000, 
against  12,600  in  188 1,  a  gain  for  the  year  of  400. 
There  are  now  laid  701^^  miles  of  street  mains  —  the 
increase  for  the  year  having  been  2,Va  miles.  The  to- 
tal net  charges  for  water-rates  for  the  year,  after  de- 
ducting all  abatements,  and  the  charges  for  service- 
pipes  have  been  $131,580,  against  $122,867.22  for  the 
year  1881  —  an  increase  for  the  year  of  $8,712.78. 

The  following  table  will  show  the  charges  for  water, 
by  months,  from  the  commencement  of  the  works  to 
December  31,  1882,  with  all  abatements,  and  total  net 
charges : — 
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Amounts  brovght  forward  . 

Qate  boxes,  &c. 
Service  boxes 


<16,578  50  2,289,801  01 

115  50 
62  49 


816,756  49 


$3,208  84 

1,834  36 

644  62 

563  75 


Labor,  pay-roll  on  acct.  of — 

ExteDslons      .... 
Services  .... 

Rping 

Teaming         .•        .         .         . 

Total  ordinary  construction 

High  Service  Supply: — 

Cast-iron  pipe   . 
Wrought-iron  pipe  and  supplies 
Check  valve 
Gates  and  hydrants  . 
W.  H.  Ward,  balance  on  Reser- 
voir contract 
^^  for  bank  wall 

Fence,  Reservoir  lot,  gi*ading,  &c.     643  90 
Rubble  for  Reservoir  .         .        36  00 

Worthington  engine  .         .         .    1,800  00 
Freight  on  same,  bolts,  Ac.        .         36  70 


$6,251  57 
$23,008  06 


$900  00 

10  59 

175  00 

166  10 

5,300  37 
1,174  25 


$10,242  91 


Labor,  pay-roll  on  acct.  of — 

Reservoir  .     $343  94 

Engineering     .         .       202  49 
Extensions       .         .       109  25 


$655  68 


Total  High  Service  construction  .         $10,898  59 


Total  construction  account   . 


$33,906  65 
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Amount  brought  forward    .... 

MAINTENANCE. 
Expended  for  Repairs,  Current  Expenses, 
Pumping,  &c.,  viz. : — 
Repairs. 
Labor,  paj'-roU         .... 
W,  ought-iron  pipe  and  fittings 
Shed  at  pipe  yard     .... 
Service  covers  and  concrete 
Engineer's  house,  windows  and  blinds 
Repairing  drains  and  gate  chambers 
Packing  hydrants     . 
Hardware         .... 
Lime,  sand,  cement  and  brick 
Lumber  .... 

Supplies  .... 

Lead  pipe  and  hose 
Fuel         ..... 


82,289,801  01 


Total  repairs     . 
Current  Expenses.     Pay-roll. 


Salaries 
Inspection 
Foreman 
Clerk  hire 
City  Engineer 


$3,075  00 

2,479  10 

927  00 

877  45 

272  36 


Mateiials. 
Printing,  stationer}',  &c. 
Horse  keeping,  &c. 
Repairs  of  wagon,  harnesses,  &c. 
Telephone       .... 
Flushing  sewers 
Supplies  .... 

Damages         .... 
Filter  gallery-,  washing,  &c.     . 

Total  current  expenses 
Amouyd  carried  forward 


$544  83 

283  44 

377  Qb 

184  59 

116  00 

118  41 

68  00 

53  22 

$2,325  53 

1,210  11 

111  89 

195  87 

70  44 
121  67 

74  50 
183  96 
115  60 
109  90 
107  07 

89  00 

12  88 

$4,728  42 


$7,630  91 


$1,746  14 


$9,377  05 


$2,289,081  01 


SEFOBT  OF  THE  WATER  BOABD. 


15 


Amount  brought  fonoard 

.         . 

82,289,081  01 

Pumping  Account.     Materials. 

Coal 

84,584  12 

Labor,  pay-roll 

.       3,172  69 

New  boiler 

925  46 

Morris  engine,  plungers  . 

219  65 

Oil  and  tallow 

136  50 

Waste  and  packing 

8l  57 

Gas         .... 

25  94 

Hardware 

15  99 

Other  supplies 

45  15 

Total  pumping  account 

•         . 

89,207  07 

Reservoir. 

Labor,  pa^'-roll 

8547  50 

Supplies,  teaming,  &c.    . 

47  35 

Totil  reservoir  account 

* 

•                   •                  • 

8594  85 

Meter  Account. 

Meters  purchased    . 

•                   • 

84,205  04 

Labor,  pa^'-roll 

2,069  30 

Repairs  on  meters  . 

90  48 

Teaming          .... 

251  64 

Freight  paid  on  meters    . 

44  91 

Supplies 

50  51 

Total  meter  account 

•                   • 

82,506  84 

RECAPITULATION. 

Total  construction  account  .         .         833,906  65 

Repairs  .         .         .         .  84,728  42 

Current  expenses  .  .  .  9,377  05 
Pumping  account  .  .  .  9,207  07 
Reservoir  account   .         .         .  594  85 

Meter  account         .         .         .       2,506  84 


Total  maintenance  account 
Meters  bought 

Amounts  carried  forward  . 


826.414  23 
4,205  04 


864,525  92  2,289.801  01 
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AmourUs  brought  forward   .  $64,525  92  2,289,80101 

Amount  expended  for  the  3'ear,  exclusive 

of  interest  ....     $64,525  92 

Interest  paid  during  the  year  .         .     109,120  00 


Total  expenditure  for  the  year        ....         $173,64592 


$2,463,446  93 


CREDFTS. 

Amounts  received  by  City  Treasurer  during  the 
year  for  water  rates,  service  pipe  and  sun- 
dries, as  follows : 
For  account  of  1877 

1880 
1881 
1882 
For  fees       .... 
sundries 


Total  receipts  for  the  3-ear 


$  3  00 

1  93 

W,018  32 

128,307  87 

30  00 

36  84 


140,397  96 


Net  cost  of  Works,  including  interest  on  Watef  Loan 

to  January  1,  1883 $2,323,048  97 

Present  debt  of  the  cit}',  b\*  bonds  and  notes,  on  ac- 
count of  the  construction  of  the  Water  Works  $1,875,000  00 


Total  amount  paid  from  City  Treasury  to  January  1 , 
1883,  b}'  taxation,  on  account  of  Water  Works,  in 
excess  of  receipts  from  loans  and  of  water  rates  $448,048  97 

Value  of  Water  Works  Sinking  Funds,  Jan.  1,  1883         356,459  52 


$804,508  49 


Net  cost  of  Works,  including  interest  on  Water  Loans, 

to  January  1,  1883 $2,323,048  97 

Whole  amount  paid  by  taxation,  and  by  appropriation 
for  the  Sinking  Funds,  and  the  value  of  the  accumu- 
lation of  said  Funds,  January  1,  1883  .         .         804,508  49 


Debt  of  the  city  on  account  of  Water  Works,  in  excess 

of  Water  Works  Sinking  Funds,  January  1,  1883     $1,518,540  48 
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The  following  table  will  show  the  gross  cost  of  the  Water  Works, 
yearl}',  from  the  commencement  of  the  same  to  Jan.  1,  1883  : 


Expended  in  1870 

1871 


li 


Ik 


4( 


ii 


fcfc 


k  t 


ii 


•  « 


44 


1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 


8  95,057  00 
624,151  66 
560,708  40 
349,717  87 
233,370  63 
275,660  78 
221,502  24 
163,814  28 
158,510  15 
150,047  82 
154,391  59 
231,171  27 
173,645  92 


Gross  cost  of  Works  to  Jan.  1,  1883,  $3,391,749  61 

Receipts  from  various  sources  to  Jan.  1,  1883      1,068,700  64 


Net  cost  of  Works  to  Jan.  1,  1883 


$2,323,048  97 


All  portions  of  the  works  are  in  excellent  condition, 
as  will  be  seen  by  reference  to  the  Annual  .Report  of 
the  Superintendent,  accompanying  this  Report,  and  no 
changes  or  additions  thereto  will  be  required  during 
the  coming  year,  so  far  as  we  can  foresee,  other  than 
the  extensions  of  street-mains  which  may  be  called  for 
in  new  territory  not  now  built  upon. 

In  closing  this  Report  we  are  gratified  to  note  the 
general  efficiency  of  all,  from  the  Superintendent  of  the 
Works  to  the  lowest  subordinate  cmplo37ed  in  this  de- 
partment, and  we  cheerfully  recommend  them  all  to 
our  successors  for  their  faithfulness  in  the  discharcje  ot 
the  many  duties  which  devolve  upon  them  in  the  pros- 
ecution of  the  work  allotted  them  to  do.  That  the 
City  may  have  the  continued   service  of  these  faithful 
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employees  in  this  important  department  of  her  affairs, 
is  our  earnest  desire. 

Appended  herewith  will  be  found  the  Reports  of  the 
City  Engineer  and  Superintendent  of  the  Works,  in 
each  of  which  will  be  found  many  interesting  statistics, 
worthy  of  more  than  a  passing  glance.  We  also  pre- 
sent the  balance  sheet  of  the  City  Treasurer,  showing 
the  charges  and  receipts  for  water-rates,  service  pipe 
and  sundries,  for  the  year  ending  Dec.  31,  1882. 

Respectfully  submitted. 

A.  A.  HAGGETT, 
CHAS.  C.  HUTCHINSON, 
THOMAS  R.  GARITY, 
WILLIAM  N.  OSGOOD, 
FRANK  WOOD, 

Lowell  Water  Board. 
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WATER  RATES,  SERVICE  PIPE 
Dr.  John  H.  McAlvin,  City  Treasurer  and  Collector 

For  amount  of  charges  previously  reported         .         .     $104,018  47 


$104,018  47 


WATER  RATES,  &c.. 
For  amount  of  charges  previousl}-  reported         .         .     $109,172  89 


$109,172  89 


WATER  RATES,  ifec, 
For  amount  of  charges  previouslj'  ^ported         .         .     $123,879  68 


$123,879  68 


WATER  RATES,  &c.. 
For  amount  of  charges  previousl^r  reported  $124,837  00 


$124,837  00 


WATER  RATES,  &c., 

,    For  amounts  previously'  reported        ....     $133,648  87 

Januar}',  1882,  charges 808  55 

February     ^^  ^^ 762  32 


$135,219  74 
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AND  SUNDRIES,  1877  ACCOUNT. 

**f  Taxt^H  of  the  City  of  Lowell. 

By  amount  of  collections  previousl}'  reported 
Abatements  made  to  December  31,  1882    . 


Cr. 

$101,231  41 
2,787  06 

$104,018  47 


1H78  ACCOUNT. 

By  amount  of  collections  previously  reported 
Abatements  made  to  December  31,  1882    . 


$104,801  04 
4,871  85 

$109,172  89 


1879  ACCOUNT. 

By  amount  of  collections  previousl}'  reported 
Abatements  made  to  December  31,  1882    . 


$114,114  27 
9,765  41 

$123,879  68 


1880  ACCOUNT. 

By  amount  of  collections  previousl}'  reported 
Collections  made  in  1882 
Abatements  made  to  December  31,  1882    . 
Abatements  withdrawn      .... 
Transferred  to  account  of  1882 


$122,795  54 

4  93 

1,970  24 

6  00 

60  29 

$124,837  00 


1881   ACCOUNT. 

B}'  amount  of  collections  previously  repoi*ted 
Collections  in  January-,  1882 

in  February,   *- 

in  March, 

in  April, 

in  May, 
Fi-aiifciferred  to  1S82  account 


h  k 


•  k 


(fc 


41 


(» 


ii 


»1"^ 


k  . 


Abatements  made  up  to  December  31,  1882 


$119,143  63 

5,383  52 

5,820  78 

723  90 

71  22 

15  90 

183  64 

345  74 

217  10 

3,314  31 


$135,219  74 


TENTH  ANNUAL  REPORT 
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City  Engineer  to  the  Water  Board. 


January  9,  1883. 
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Report  of  the  Engineer. 


Office  of  CITY  ENGIXEER, 

JEWELL,  Mass.,  Jan.  1,  1883. 

To  the  Lowell   Water  Board: 

Gentlemen — The  following  is  the  Tenth  Annual 
Report  of  the  work  done  by  the  pumping-engines  at 
the  Lowell  Water  Works  Pumping-Station,  calculated 
from  the  records  kept  by  Mr.  James  P.  Roberts,  the 
Engineer  in  charge.  In  the  calculations  of  the  "duty** 
of  the  engines  nothing  has  been  allowed  for  friction  of 
water  in  the  pumps,  etc. 

No  "duty"  has  been  calculated  for  the  high-service 
engine.  During  eight  days  in  May  the  high-service 
engine  pumped  directly  into  the  distribution  pip'es,  and 
performed  the  work  very  easily.  It  takes  the  water 
from  the  Beacon-street  reservoir,  and  has  a  back  press, 
ure  of  sixty  pounds.  It  will  be  seen  by  the  follow- 
ing table  that  it  has  only  been  necessary  to  pump  fifty- 
four  days,  or  five  hundred  and  sixty-three  hours,  to 
supply  the  high-service  districts,  which  proves  the  en- 
gine to  have  sufficient  capacity  for  many  years,  unless 
more  of  the  low-service  territory  is  changed  to  the 
high-service.  Since  Januar)'  ist,  1873,  the  Morris  en- 
gine has  pumped  twenty-three  hundred  and  eighty-four 
days  of  ten  hours  each,  and  since  February  ist,  1876, 
the  Worthington  engine  (low-service)  has  pumped 
two  hundred  and  seventy  days. 


s 

Ii 

1.^  i=  s:  i  i  1  1  S  i  1  1  1  1  1  S'g! 

ill    iiiiiiHiiHiii 

II     !'  8  a  g  s  s   5   ;;  g   i3  s  g  s|g 

i"'lf    1                        _-__„„_|„ 

SS335ISSSE3SS.5 

"                          -                                        -     w  ^  —  ; 

,i  tj,  i  s  1  s  1  'i  s  «  i  i  §  i'i! 

i«  l|  1'  S  S  a  1  8  i  •  S  I  5  2  SJI. 

J  f  }  fi  S  a  i  §  i  i  "   s  g  i  i  s 

'5'l 

il! 

',«  "  i-  ^ 

!  !  !  S  !  3  1  I  2  3  !  I'l 

"           1 

j:ii-|3.   ^    8    S    S    S    S.-    3    8    S    S    gg 

ii 

!    1 

1 

iiiiuislili 

j 

! 


Tabu  showing  amount  of  coal,  etc,^  used  for  Morris  Engine  at  Pumping  Star 

tion^  for  each  month  during  the  year  1882. 


COAL  CONSUMED. 

MONTHS. 

For  starting  fires, 
iu  lbs. 

When  pumping, 
iu  lbs. 

For  banking  fires, 
/    in  lbs. 

Total  co8l  COD- ' 
8unie<l. 

January     .    . 

18,000 

119,000 

6.200 

143,200 

February   .    . 

16,800 

117,700 

5,600 

140,100 

March    .    .    . 

17,400 

109,750 

6,200 

133,350 

April      .    .    . 

12,000 

77,350 

6.000 

95,350 

• 

May  .... 

15,000 

95,280 

6,000 

116,280 

June  .... 

16,200 

108,450 

6,000 

130,650 

July  .... 

600 

3,000 

2,800 

6,400 

August  .    .    . 

8,400 

96,940 

2.800 

108,140 

September*.    . 

17,400 

119,970 

5,800 

143,170 

October .    .    . 

15,600 

103,410 

5.800 

124,810 

November  .    . 

15.600 

102,130 

6,000 

123,730 

December  .    . 

18,000 
171,000 

124.330 

6.200 

148,530 

Totals     .    . 

1,177.310 

65.400 

1,413,710 

Table  showing  amount  nfcoal^  etc.^  used  for  the  Wurthington  Duplex  Engine,  at 
Pumping  Station,  for  each  month  during  the  year  1882. 

COAL  CO 

NSUMED. 

MONTHS. 

• 

For  starting  fires* 
iu  lbs. 

When  pumping, 
in  lbs. 

For  banking  fires, 
iu  lbs. 

Total  coal  con- 
suuied. 

January     .    . 

2,700 

21,480 

1,000 

25,180 

February    .    . 

1 

March    .    .    . 

April      .    .    . 

3,000 

23,740 

1,290 

28,030 

May  .... 

1,800 

14,300 

600 

16,700 

June .... 

3,900 

23,720 

1,200 

28,820 

July  .... 

24,000 

182,030 

5,600 

211,630 

August  .    .    . 

9,900 

73,600 

2,200 

85,700 

September .    . 

October .    .    . 

1,800 

15,900 

600 

18,300 

November .    . 

December  .    . 

Totals     .    . 

47,100 

354,770 

12,490 

414,360 

8.11. 

B.  S 

-3|i. 

y 


CO 


s 

00 


d         r^ 


o 


s 

00 


U5 


00      o 


oa 

00 
CO 


00 
00 


I  -i' 

«  s 
ttz. 


~  S  «  • 

r  '^  o  «> 

£  •'  o  S  ■ 

M^  ■*"  ^^  ' 


»{5        "^        50        "-^        b* 

O        »C        X        —        CO 
I-"         i-N         r-i         <S<I        CO 


CO 


CO 


CO 


eo 


CO 


in 


-S.^ 


00 


eS 
OQ 

fl4 


t 


o 

► 

OQ 
I 

« 

d 
o 

♦a 
bO 

0       ,. 

o 


d 
o 

•B 

O 

d 

•5 


c 
es 
s. 
C 

«.> 
tc 

s 

I. 

> 


^>5 . 

3     * 

.9! 


■    00 


I      r-i 


CO 

o 


CO 


3 

eo 

O 


UO 


00 

o 


CO 
00 

-^ 


o 
o 


CO 
00 
i-O 

CO 


CD 
CO 


g 

O 
00 


co 

CO 


10 

CD 


a 


■^« 

•M     _     S 

**  S  ft 

as 


CD 


o 

r-l 


CD  O 

1-1  !>. 

'N  CO 

CO  CO 

o  o 


o 


00 

o 

0 

CD 


O 
»^ 

00 
00 

a 


o 

00 
00 


Vi 


0 


o 
o 


o 

CO 


< 


CD 


la 


»ft 


CD 


CO 

d 
I* 


fi        05 


If 

00 

d 


CO 
CO 

IT* 


00 

06 


o 

CD 


06 


CD 


I  O 


O  m  7*    • 

&     S     O     M 

&     s 


CD 

s 

0 

l« 

00 

ITS 
0 

CD 

to 

00 

§ 

3 

5^ 

0 
CO 

C9 
00 

CO 

s 

0 

CO 

CO 

CO 

CD 

CO 

CO 

CO 

S 

s 

■  8.  a 
w^c  o 

o 


o 

00 


CO 


X 


X 

o 
o 

CO 


3 

CO 


tft 

e 


X 
X 


O 

# 

o 


00 

CD 


O 

CD 
X 


o 

ir> 
Oi 

* 

X 


o 

o 

X 


o 

00 


CO 


.i  i 


S  2 

10      ^ 


»n 
I 


CO 


1 

CO 


o 

CO 


o 


O 
I 


la 


TC 

•       ® 

*.—  s 


I 


I 


00 


o 

7 

CO 


O       ^       ^^       CO       •■^ 

^   2   '?   ^   2 

CO      cb      o      X      o 


o 


to 

T 

O 


CO 


O 


>  c8  s  a 


00 


CO      00 


CO       10 


00        00 


CO 


to 


00 
H 

S 


^S-     •     •     •     •sa«|-g 

§2|:S.o.||-§Si 


00 

> 
a 

St) 

ac 

r 

o 


30 


BEPOftT   OF  THE   ENGINEER. 


PUMPING-STATION,    MORRIS    EN 

Running  Expenses  for  the  Year  1882. 

Pay  of  engineer  and  firemen 

4i8SJ  tons  coal  (George's  Creek),  af  $6,384 

423/^0  tons  coal  (Powelton),  '81,  at  $5,134 

279|j2o^  tons  coal  (Powelton),  at  $5.37 

Wood  .... 

Gas  for  lighting  works 

55  gallons  cylinder  oil,  at  .75 

49  gallons  engine  oil,  at  .45 

1  gallon  lard  oil      . 

674  lbs.  tallow,  at  .09     . 

34^  lbs.  soapstone  packing,  at  .30 

3^  lbs.  Asbestos  packing,  at  .50 

29^  lbs.  hemp  packing 

75  lbs.  cotton  waste,  at  .12^  . 

Repairs  on  engine  and  pump  . 

Repairs  on  boilers 

Sundries         .... 

Total 


GINE. 


$2,568  00 

28  91 

2,173  80 

1,498  28 

5  25 

21  73 
41,25 

22  05 
1  20 

60  66 

10  28 

1  69 

9  61 

9  37 

230  15 

46  42 

30  25 

$6,758  40 


Cost  of  raising  water  into  reservoir,  per  million  gallons, 
Cost  of  raising  water,  per  million  gallons,  one  foot  high, 


$8  73 
.05^ 


WORTHINGTON     ENGINE 

Running  Expenses  for  the  Year  1882. 

Pa}'  of  engineer  and  firemen     . 


190JgS8  tons  coal  (Powelton),  '81,  at  $5 

Ir^^xs  tons  coal,  at  $6,116 

^2^0  tons  coal  (Powelton),  at  $5.37 

Wood  

Gas  for  lighting  works     . 

28  gallons  cylinder  oil,  at  .75  . 

10  lbs.  soapstone  packing,  at  .30     . 


134 


$567  00 

978  97 

44  92 

49  13 

3  50 

4  80 
21  00 

3  00 


Amonnt  carried  forward    . 


$1,672  32 
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Amount  brought  forward  . 
i2  lbs.  cotton  waste,  at  .12^ 
Repairs  on  engine   . 
Repairs  on  l)oilcrs 
Sundries 


Total 


81,672  32 
5  25 

1  50 

10  89 

7  09 

Sl.r>97  05 


Cost  of  raising  water  into  reservoir,  per  million  gallons. 
Cost  of  raising  water,  per  million  gallons,  one  foot  high, 


89  12 

Reservoir,  1882. 

The  following  table  shows  the  average  depth  of  wa- 
ter, the  number  of  gallons,  and  the  temperature  of  the 
water  in  the  reservoir,  and  also  the  temperature  of  the 
air,  for  each  month.  The  temperature  of  the  water  was 
taken  at  6  A.  M.  and  6  P.  M.,  and  of  the  air  at  6  A.  M., 
I  P.  M.,  and  6  P.  M. 


MONTHS. 


Depth 

in 

feet. 


January 

February 

March 


April    .  . 

May     .  . 

June    .  . 

July     .  . 

August  . 
September 

October  . 


November 
December 


18.49 
18.08 
19.73 
19.50 
19.50 
19.02 
19.48 
19.30 
19.17 
19.09 
19.97 
19.90 


Quantity 

in 

U.  S.  gallons. 


Temperature  in 
degrees. 


!  Of  water. 


28.049,700 
28.855.700 
30,129.100 
29.733.700 
29.733.700 
28.920.700 
29,098.700 
29.405,000 
29,174.700 
29.040.900 
30,531,300 
30,417.200 


Of  air. 


35.4 


22.5 


i       35.1  28.1 

I       35.9  33.7 
I 

43.3  42.6 


50.8 
62.7 
70.6 
74.5 
65.9 
58.1 
47.3 


50.7 
68.9 
75.0 
72.1 
63.9 
53.6 
35.6 


33.5    i       35.8 
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The  following  table  shows  the  average  monthly  and 
daily  consumption  of  water  for  the  year  1882. 


MONTHS. 

Gallons  per  month. 

Gallons  per  day. 

January 

89.390,420 

2,883,560 

February- 

78.667,110 

2,809.540 

i 

March 

.     1         70.102,040 

1 

2,263.290 

April 

.     .         64,919.680 

2.163,990 

May 

68,310,840 

2,203.580 

June 

82.220,510 

2.774,220 

July 

99.139,730 

3,220.640 

August 

1 

99.840,930 

3,220,680 

September 

79,547.630 

2.651,590 

October 

!         75,407.480 

2,434.430 

November 

66.354.070        ; 

2.211.800 

December 

81.528.020 

2.629,940 

Total  and  average 

957.254.400 

1 

2.022.015 

HIGH-SERVICE    SUPPLY. 

During  last  winter  a  substantial  bank  wall  was  laid 
on  portions  of  the  west  side  of  the  reservoir  lot  on 
Mt.  Pleasant  street,  and  the  north  side  adjoining  the 
city  gravel  lot.  April  loth  work  was  resumed  on  the 
reservoir  slope,  paving  and  concreting  at  top  of  slope. 
May  2 2d  the  water  was  drawn  from  the  reservoir,  and 
the  puddle  on  the  bottom  was  finished,  and  all  surplus 
material  removed.  About  noon  on  the  25th  of  May, 
water  was  again  let  in,  and  the  reservoir  was  allowed 
to  fill.  The  sodding  and  grading  of  the  outside  slope 
were  finished   May  31st,  thus  completing  Mr.  Ward's 
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•. 

contract,  which  has  been  done  in  a  faithful  and  satis- 
factory manner. 

The  grounds  were  subsequently  graded  and  a  fence 
built  around  the  lot,  under  the  direction  of  the  Su- 
perintendent of  the  Water  Works.  Although  some 
important  changes  were  made  in  the  location  of  the 
distributing  main,  it  is  gratifying  to  state  that  the  high- 
service  water  supply  has  cost  $2,830  less  than  the 
original  estimate  ($71,700). 

Respectfully  submitted. 

GEO.  E.  EVANS,  City  Engineer. 


■  •% 


TENTH  ANNUAL  REPORT 


OF  THE 


SUPERINTENDENT  OF  WATER  WORKS, 


TO  THE 


LOWELL  WATER  BOARD. 


January  /,  188S, 


REPORT  OF  THE  SUPERINTENDENT. 


SUPERINTENDENT'S  OFFICE,  City  Hall, 

Lowell,  January  1,  1883. 

To  the  Lowell  Water  Board  : 

Gentlemen  —  In  compliance  with  the  city  ordi- 
nance I  respectfully  submit  herewith  the  tenth  annual 
report  of  the  Superintendent  of  the  Lowell  Water 
Works  for  the  year  ending  December  31,  1882. 

The  Works  and  everything  connected  with  them 
are  in  good  condition,  and  during  the  past  year  there 
has  been  no  freezing  of  mains  or  service-pipes,  and 
but  few  leaks  of  any  account. 

The  total  amount  of  water  pumped  is  959,931,730 
gallons.  The  amount  of  water  sold  by  meter  is  229,- 
000,000  gallons.  The  average  amount  of  water  used 
per  day  for  each  inhabitant  is  40.44  gallons.  This  in- 
cludes all  the  water  used  for  street  drinking  fountains, 
manufacturing  purposes,  extinguishing  fires,  &c. 

FILTER-GALLERY   AND   CONDUIT. 

At  an  examination  of  the  filter-gallery  and  conduit, 
December  26th,  the  mason-work  was  all  in  good  con- 
dition, and  the  amount  of  sediment  in  the  conduit  does 
not  appear  to  have  increased  any  in  depth  for  the  past 
four  years.  The  spongy  formation  is  gradually  in- 
creasing on  the  bottom  and  sides  of  the  gallery,  and 
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HIGH    SERVICE. 

During  the  year  114,953,020  gallons  of  water  have 
been  pumped  into  the  high-service  reservoir.  Owing 
to  a  delay  in  getting  material  the  reservoir  was  not 
completed  until  June  ist.  Previous  to  that  time  about 
four  feet  of  water  was  all  that  could  be  kept  in  the  res- 
ervoir, but  on  completion  water  was  pumped  in  to  a 
depth  of  16  feet,  and  from  12  feet  to  16  feet  of  water 
has  been  kept  in  ever  since.  There  has  yet  been  no  set- 
tling of  the  banks,  and  to  all  appearances  the  reservoir 
is  now  perfectly  tight.  After  the  reservoir  was  com- 
pleted the  grounds  around  it  were  graded,  the  stones 
and  rock's  all  cleared  off,  about  twelve  inches  of  loam 
spread  on,  and  the  whole  sowed  with  grass.  A  bank 
wall  averaging  four  feet  in  height  has  been  built  on  a 
portion  of  the  east  and  north  sides,  also  the  whole 
length  of  the  west  side  on  Mt.  Pleasant  street,  and  the 
whole  grounds  have  been  surrounded  by  a  picket  fence 
7i  feet  high.  The  high-service  mains  have  been  ex- 
tended in  Belvidere  on  Fairmount  street,  from  the  end 
of  the  pipe  to  the  Tewksbury  line;  onFairview  street  to 
D.  C.  Brown's  house,  and  on  Mansur  street  to  the  house 
of  T.  G.  Tweed.  In  Centralville  the  high  service  mains 
have  been  extended  on  Beacon  street  from  Tenth  street 
to  Eleventh  street,  and  on  Eleventh  street  to  the  house 
of  Thomas  Walsh.  Connections  have  also  been  made 
on  Vernon  street  through  Sixth  street  to  Fremont 
street,  so  that  now  the  whole  ot  Fremont  street  is  on 
the  high  service.  In  Belvidere  there  are  37  houses 
and  one  fountain,  and  in  Centralville  there  are  64 
houses,  one  fountain  and  3  stables  now  supplied  with 
water  from  the  high  service  system. 
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drant  on  Western  avenue.  The  Pattee  &  Perkins 
hydrant  on  Chelmsford  street  near  Gates's  Tannery, 
and  the  Pattee  &  Perkins  hydrant  on  Grand  street  near 
Middlesex  street  have  been  taken  out  and  replaced  by 
post  hydrants  made  by  the  Boston  Machine  Co.  The 
Chapman  Valve  Co.'s  post  hydrant  on  Merrimack  street 
at  the  head  of  Central  street  has  been  taken  out  and  re 
placed  by  a- flush  hydrant. 


FIRE    SERVICES. 

Fire  services  of  4-inch  pipe  have  been  put  into  J.  M. 
Pevey's  mill  on  West  Adams  street,  the  Coburn  Shut- 
tle Co  's  mill  on  Lincoln  street,  C  I.  Hood  &  Co.'s 
factory,  oflT  Thomdike  street,  Central  Block  on  Cen- 
tral street  and  the  new  post  office  building  on  Merri- 
mack street.  A  4-inch  pipe  has  been  laid  for  the  U.  S. 
Bunting  Co.'s  mill  off"  Crosby  street,  which  connects 
on  to  2  hydrants  and  a  fire  service  which  are  sealed. 
A  6-inch  pipe  has  also  been  laid  from  Hall  street,  at 
Coolidge  street,  into  the  yard  of  the  Lawrence  Manu- 
facturing Co.,  and  besides  supplying  water  b}'  meter  is 
connected  to  2  hydrants,  which  are  sealed. 

A  12-inch  gate  has  been  connected  on  to  the  20-inch 
main  on  French  street,  and  also  a  gate  of  the  same 
size  on  Amory  street  for  sprinklers  in  the  Boott  cotton 
house,  and  the  6- inch  gate  on  the  same  line  on  French 
street  has -been  taken  out  and  replaced  by  a  12-inch 
gate  for  sprinklers  for  the  Merrimack  Manufacturing 
Co.'s  cotton  house. 

At  Otis  Allen  &  Son's  mill  on  Mt.  Vernon  street, 
two  2-inch  pipes  have  been  connected  on  to  the  2-inch 
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STREETS. 


Appleton     .... 

Bassett 

ChestDat     .... 
Decatur  Alley     .     . 

Dutton 

Gold 

Hampshire  .  .  . 
Harrison  Ave.  .  . 
Howland  Court  .  . 
Kimball's  Court  .  . 
Kittredge's  Court  . 
Lombard  .... 
Linden  Court  .  .  . 
North  Franklin  Court 
Old  Colony     .    .    .* 

West 

West  Third      .    .    . 
Worthen     .... 


LEXOTU  IK  FBBT. 


}  inch. 


1  inch. 


126 
67 
18 
56 


li  inch. 


120 
123 
174 


242 


Totals 


31 
34 


65 


130 
214 


208 
247 


125 


88 
96 


408 


1732 


2  inch. 


•  •  • 


•  • 


123 


•         • 


123 


Total  amount    ....    2,328  feet. 


METERS. 

There  are  now  1079   meters  in  use,  of  which   193 
were  put  in  during  the  past  year. 

The  repairs  of  meters  have  been  as  follows:  46 
Worthington  meters  have  been  taken  out  and,  after 
being  tarred  by  the  process  described  in  the  report  of 
1880,  have  been  reset;  26  Worthington  meters,  22 
Desper  meters  and  15  Ball  &  Fitts  meters  have  been 
taken  out  for  repairs  and  then  reset;  6  Worthingtons 
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and  3  Despers  have  been  destroyed  by  freezing  and  17 
Fitts  rotary  meters  have  been  worn  out  and  replaced 
by  other  kinds.  The  monthly  inspection  of  meters, 
which  was  commenced  last  year,  has  proved  success- 
ful, by  giving  us  more  accurate  registration,  keeping 
the  meters  in  better  repair  and  guarding  unnecessary 
waste  and  leaks. 

The  kinds  and  sizes   of  meters  are   shown  by  the 
following: 

TABLE    OF    MBTBB8    IN    USE    DEC.    81,    1882. 


KINDS. 


I  in.    9  in.    1  in.  |  1^  in.  2  in.    3  in.    4  in. 


I  I 

H.  R.  Worthlngton,  N.  Y.  329  '    27      49 


25      16 


2 


W.  E.  Desper  &  Co.,  Wor-, 

cester, ^  343 


Ball  &  Fitts,  Worcester  . 
Fitts  Rotary,  Worcester,  . 
Crown,  N.  Y.,  .  .  .  . 
Motor  Register,  .    .    .    . 


44 

57 
1 


91 

21 

13 

1 


481 
1 
3 
1 


1 

1 


ri\ 


rotals 774    153    102      27      10  ;     3        2 


Totals. 


2 


2 


451 

483 

67 

73 

3 

2 


1079 


SERVICES. 


During  the  year  the  water  has  been  shut  off  from  the 
premises  of  27  water-takers,  for  non-payment  of  water 
rates;  and  the  number  let  on  upon  payment  of  the  rates 


IS  22. 


The  whole  number  of  services  remaining  shut  off 
for  non-payment  is  8. 

There  have  been  laid  during  the  year  405  services, 
making  the  whole  number  laid  to  date  6283. 
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The  amount  of  service  pipe  laid  is  as  follows : 

Laid  during  1882,  f-inch 

1-inch 
IJ-inch 


4( 

4fc 


ii 
a 


2-inch 


Totallaid  during  1882     . 
Add  amount  previously  laid 

Total  amount  laid 


9,976  feet. 
2,495    '' 
1,097    " 
110    '' 


13,678  feet, 
233,345    " 


247,023     " 


WATER-TAKERS, 

The  whole  number  of  water-takers  (which  includes 

each  family,  shop,  store,  office,  and  any  other  such  place 

where  city  water  is  used)  is  estimated  to  be  13,000. 

The  number  of  abjttements  made  during  the  year  is 
559,  to  wit: 


oar  ACcuusT  of 

1878 
$9  00 

1879 

1880 

1881 

1882 

j       Total. 

1 

1 

Water    .     . 
PiiH».  eto.    . 

$18  00 

$49  43 

$658  83 

$1,923  45 
57  16 

$2,658  71 
57  16 

$18  00 

Totals    .     . 

99  00 

$49  43 

$658  83 

$1,980  61 

$2,715  87 

Respectfully  submitted, 

HORACE  G.  HOLDEN, 

Superintendent . 
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SCHEDULE  Kg.  L— Low  Service. 


WATER  PIPES  LAID  IN  1882. 


8TBEKT8. 


BETWEEN  WHAT  8TBBETA. 


Agawam 
Andrews 
Beach  . 
Beach  . 
Belmont 
Bridge  . 
Brookn  . 
Bowers. 
Columbus  Ave. . 
Court  . 
Chambers 
Chelmsford 
Edson  .  . 
East  Merrimack 
First .  .  . 
Fulton  .  . 
(xrand  .  . 
Hastings  . 
Harrison  Ave. 
Kinsman  . 
L  .  .  .  . 
Moore  .  . 
Manchester 
Main  .  . 
Methuen  . 
Mason  .  . 
Otis.  .  . 
Otis   .    .    . 


Extended  southerly 
Extended  northerly 
Extended  northerly 
Extended  northerly 
From  Pine  northerly 
Extended  northerly 
Extended  easterly 
Fletcher  and  Salem 
Extended  easterly 
From  Manchester  southerly 
Extended  westerly 
Extended  southerly 
Westford  and  Princeton 
Extended  easterly 
Extended  easterly 
From  West  southerly 
Extended  southerly 
Hue  and  Liberty 
I  From  Bridge  westerly 
From  Crosby  southerly 
Jewett  and  Coburn 
From  Bleachery  westerly 
Extended  westerly 
From  Lincoln  northerly 
Extended  easterly 
Powell  and  School 
From  Moore  northerly 
Extended  northerly 


LEXOTH  IN  FEET. 


Amount9  carried  forward 
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WATER  PIPES  LAID  IN  1882. 
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SCHEDULK  No.  2.— High  Service. 

WATER  PIPES  LAID  IN  1883. 


SCHEDULE  No.  3.— High  and  Low  Service. 

SUMMAItV   OF   WATEK   PIPES   LAID. 
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SCHEDULE  No.  4.— Low  Service. 


LIST  OF  HYDRANTS  SET  IN  1882. 


8TBEET8. 


Beaeh 
Bowers  . 
Bridge    . 
Belmont 
ColnmbuB  Are. 
Court 

Chelmtford    . 
Edson 

Eut  MerrinuMsk 
Fulton 

HuTison  Ave. 
Pine  Hill 
Stevens  .        , 
School 
Shaw 
Stevens  . 
Warren  . 


I,0CAT10N. 


East  side»  352  feet  north  fVom  Third  Street. 
P South  side,  117i  feet  east  from  Fletcher  Street. 

East  side,  opposite  Flint's  house. 
PiEast  side,  4M)  feet  north  IVom  Pine  Street. 
PNorth  side,  382)  feet  east  fh>m  Wilder  Street. 
P  East  side,  210  feet  south  from  Manchester  Street. 
P  West  side,  1035  feet  south  from  Forrest  Street. 
P  West  side,  356  feet  north  ft-om  Westford  Street. 
P  South  side,  17  feet  west  from  east  line  of  Stackpole  Street. 
P  West  side,  46)  feet  south  ft-om  West  Street. 
PNorth  side,  188  feet  west  ft'om  Bridge  street. 
P  West  side,  1014  feet  north  ft'om  Chambers  Street, 

West  side,  lOM)  teet  south  ftom  Pine  Street. 
P  West  side,  02  feet  north  fh>m  Mason  Street. 
P  North  side,  .37|  feet  east  ftom  wct»t  line  of  Sagamore  Street. 
P  West  side,  429  feet  north  ft^m  Princeton  Street. 
F  North  side,  288  feet  north  ftom  west  line  of  Warren  Street. 


SCHEDULE  No.  5.~High  Service. 

LIST  OF  HYDRANTS  SET  IN  1882. 


8TREKT8. 


Eleventh 

PWrrlew 

FreiBont 

Fairmount 

Fainnonnt 

Fairmount 

Maainr 


LOCATIOX. 


P  South  side,  281  feet  west  from  Beacon  Street. 

South  side,  310  feet  east  trom  Fairmount  Street. 
PjEast  side,  282  feet  south  ttom  Sixth  Street. 
PfWest  side,  340  feet  south  from  Hydrant  opposite  residence  of  Col.  Pinder. 

West  side,  053  feet  south  ftom  Hydrant  opposite  residence  of  Col.  Pinder. 

West  side,  opposite  residence  of  James  Ferguson. 
P  South  side,  100  (bet  west  ftt>m  Belmont  Ave. 


F  denotes  flush  hydrant. 
P  denotes  post  hydrant. 


[• 
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SCHEDULE  Nc.  6.— Lew  Service. 


LIST  OF  GA'reS  SP:T  in  1882. 


STREET8. 

Bridge    . 

Belmont 

Edson    . 

E.  Merrimack 

Hastings 

Harrison  Ave. 

Kinsman 

Moore    . 

Main 

Mason    . 

Otis 

Pine  Hill 

Plain 

Sargent . 

West 

Weare   . 


LOCATIOS. 


a 

00 


H.3  feet  west  from  ttiv  east  line  of  Bridge  Street. 

.12  feet  north  from  3- way  connecting  I*oor  Farm  Road. 

9i  feet  west  f^om  the  east  line  of  Belmont  Street. 

3  feet  south  from  the  north  line  of  IMne  Street. 

22  feet  west  from  the  east  line  of  FUlson  .Street. 

0  feet  north  iVoui  the  north  line  of  Westford  Street. 

16  feet  south  fVom  the  north  line  of  East  Merrimack  Street. 

4  feet  west  from  weist  line  of  Stackpolc  Street. 

•  10.6  feet  east  fh>m  the  west  line  of  Hastings  Street,  on  north 
line  of  Liberty  Street. 

9.4  feet  south  fVom  the  north  line  of  Harrison  Ave. 
6.3  feet  west  iVom  west  line  of  Bridge  Street. 

11  feet  south  from  the  north  line  of  Kinsman  Street. 
2  feet  west  from  southwest  line  of  Crosby  Street. 

17.6  feet  south  from  the  north  line  of  Moore  Street. 

10  feet  west  fVom  west  line  of  Bleachery  Street. 

11  feet  east  fVom  west  line  of  Main  Street. 

1.5  feet  south  from  north  line  of  Lincoln  Street. 

18.6  feet  south  from  north  line  of  Mason  Street.  ■ 

:4  feet  west  iYom  west  line  of  Powell  street.  ' 

i  I 

il2.6  feet  east  from  west  line  of  Otis  Street,  on  north  line  of] 

1  Moore  Street. 


11  feet  east  from  west  line  of  Pine  Hill  Street. 
:2  feet  north  from  north  line  of  Chambers  Street. 


',15  feet  north  f^om  south  line  of  Plain  Street 
6.5  feet  cast  from  east  lino  of  Chelmsford  Street. 

13  feet  north  fVom  south  line  of  Sargent  Street. 
3  feet  west  from  west  line  of  School  Street. 

28.5  feet  west  from  east  line  of  West  Street. 
1.7  feet  south  from  north  line  of  Uiver  Street. 

18  feet  north  fh>m  south  line  of  Weare  Street. 
0  feet  east  from  west  line  of  Grand  Street. 
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BEFOBT  OF  THE   BUPERINTEKDEAT. 


SCHEDULE  No.  7.  — High  Service. 

LIST  OF  GATES  SET  IN  1882. 


nsKcn. 

.«,„.„. 

j 

i 

i 

Bmood  .       . 

13i  fiMt  (Ul  from  Ihe  weit  line  of  Betcon  Street,  on  the  norib 
'  line  of  Tenth  Street. 

I«rwt  north  from  (he  aouth  Une  of  Falrrlev  Street. 

' 

SCHEDULE  Mo.  8. 

PROPERTY  AT  PIPE  YARD  JAN.  1.  1883. 
PIPB  AND  31'ECIAI.S. 


4-irajs.— 1  2slMiioh.  1  3xl-lnch.  2  2xMnch.  1  Hxl-lnch.  16  Ixl-Inch, 


iDL-fa.  9  ti-lnth.  175  l-lnch.  5  i-ini'h.  11  lHn<'l>-  ^  1^1  ■■"-''i-  1  ''^Kl-Jnch.  16 
11-Inch.  Xnrna.— 7  1-inch,  !)  1-innh.  Wrourbt  Iron  Pipe. 
—10  fi-eC  2i-lnch.  20  (wt  3-lni'h.  75  feet  14-inch,  100  tcct  1-iiirh.  100  feet  i- 
tncb.  30  feet  t-inch.  j:.ead  Connectlonn.— 2  2-ini'b.  10  1-inch.  15  j- 
Inch.  IOI-IdcI)  (or  cement  pipe.  14  t-in<'h  tor  cenipnt   pipe,  11   flinch   for 
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Tools  at  PHUer  Inlet. 

2  Iron-tooth  rakes.  11  shovels,  1  rammer.  1  axe,  2  ice-t^hlsels,  1  cate  wn»noh, 

1  uail  liammer.  1  pick.  2  brooms,  1  wheelbarrow,  llie  above  named 
property  is  valued  at  920.00. 

Tools   at   Reservoir. 

1  grindstone.  2  iron  rakes.  3  forks,  6  shovels,  1  sod  cutter.  1  axe,  1  saw,  2 
hoes.  2  si;ytlies.  2  snaths.  1  grass  liook.  1  wheelbarrow,  1  coil  rope.  2  spare 
si'rews,  2  Vheriuometei-s,  1  lantern,  1  snow  shovel,  1  iron  bar.  The  above 
namiHl  property  is  valued  at  $25.00. 

Property  in  Water  Board  and  Superintendent's  Office, 

17  chairs,  2  high  stools.  1  letter  press.  3  desks  with  drawers.  3  standing 
desks.  1  rollH'over  desk.  3  office  tables.  1  l)ook-case.  1  cb)ck,  3  thennouKy 
l«»rs.  5  ink  stands.  1  tumbler,  4  maps  of  Lowell.  1  map  of  water-ilistribut- 
ing  ])ipes.  3  waste  baskets.  3  mats.  3  hat-racks.  G  spittoons,  8  assoitt'd 
wn*nchi*s.  1  tin  match-safe.  1  lantern,  1  water-gauge,  1  apparatus  feu*  sealing 
gates,  2  screw  drivers,  2  monkey  wrenches,  2  flies,  1  safe.  1  key-rack.  2 
picks.  1  steel  prodding  bar.  1  shovel,  1  atlas  of  Lowell.  1  atlas  of  Middle- 
sex County,  1  black-walnut  book-case.  'Hie  above  named  property  is  val- 
ued at  9500.00. 

Property  and  Tools  at  Engine  House. 

1  vifM?.  1  work  bench,  1  portable  forge,  8  sets  brasses  for  engine,  2  sets 
difTerential  bloc^ks,  1  piece  2-inch  rope.  2  sets  Are  irons.  1  brass  hydrant.  3 
axes.  11  wrenches.  1  hand-saw.  2  jack-screws,  2G  cold-chisels,  1  ratchet 
drill,  1  socket-drill,  3  calking  chisels,  1  barometer.  2  thermometers.  1  water 
cooler,  1  desk.  1  indii^ator.  1  oil  cupboawl.  2  oil  dishes.  1  platform  scale.  4 
crowbars,  (U  feet  |-i"^'h  chain.  16  eyebolts,  1  truck,  1  key  wrench,  1  wrem?h 
for  air  pump,  1  iron  wheelbarrow.  2  hand  saws.  I   buck-saw,  1  saw-horse, 

2  gas  lanips,  1  high  grade  thermometer.  4  brass  bolts  li-inch  diameter  for 
puui])  valve,  5  spare  pump  valves.  5  sets  spare  weights  for  valves,  11  socket 
wrt»nches,  7  pairs  gas  tongs,  11  fliiished  wrenches  Morris  engine,  11  finished 
wn'nches  Worthington  engine,  3  sledge  hamm<*rs,  12  drills.  1  black- walnut 
cabinet.  9  chairs.  2  lengths  hose.  <5  coi»per  lamps,  4  shovels.  1  floor  brush, 
100  bolts  assorted  sizes,  2  bit-stocks.  3  bits,  1  25-foot  ladder,  1  20-foot.  1 
8-foot,  1  pair  steps,  1  hoe,  2  racks,  1  smnll  die  jilate,  1  fore-plane,  3  mem- 
key  wn^nches,  100  feet  2-inch  rope,  4  chisel  bars,  (J  small  taps,  4  flnished 
socket  wrenches  Worthington  engine,  2  14-(iuart  iron  pails,  4  hand  ham- 
mers, 1  extra  set  grates  for  boiler.  1  grindstone,  1  anvil,  2  shovels,  1  clock. 
llie  above  named  proiK*rty  is  valued  at  9105,300.00. 
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Lowell  Water  Board 

TO  THE  CITY  COUNCIL, 
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CITY  OF  LOWELL. 


In  Water  Board,  January  15,  1884. 
Head  and  accepted,  and  ordered  to  be  transmitted  to  the  City  Council. 
Attest.  HORACE  II.  KXAPP,  Clerk. 


In  Common  Council,  January  15,  1884. 
Read,  and  sent  to  tlie  Board  of  Aldermen. 

DAVID  CUASE,  Clerk. 


In  Board  of  Aldkrmkn,  January  15,  1884. 
Received  and  read. 

DAVID  W.  O'BRIEX,  City  Clerk. 


WATER  BOARD,  1884. 


PresiihnC ALBERT  A.  IIAGGETT. 

Term  expires  first  Monday  In  May,  1885. 

CHARLES  C.  HUTCHIXSON. 

Terra  expires  first  Monday  in  May,  1884. 

Aldonnan  GEORGE  W.  FIFIELD. 

rouiKiliiian  EDWARD  B.  PEIRCE.  Councilman  JOHN  J.  HOG.VN. 

Clerk    .     .     .    HOKACE  H.  Knapf. 

Suprrintendent  of  Works HORACE  G.  HOLDEN. 

Foreman  of  Works  .     .     .     .   " THOMAS  DoYLE. 

Eiujiiiper  at  Pumping  Station James  P.  Roberts. 

Service  Clerk Leonard  T.  Farris. 

Afeter  Clerk WiLLAJiD  S.  Knowlton. 

Inspectors, 
John  J.  Bancroft,        Andrew  J.  Devoll.         Thos.  G.  Gerrish,  Jr. 

Inspectors  of  Meters, 
Henry  ¥1,  SrRA<4UE.        Charles  H.  Harvey,       Timothy  H.  Brennan. 

4tf'  The  AVatcr  office  is  open  dally,  from  9  A.  M.  to  12  M. ;  and  from  2  to  5  P.  M.,  and  on 
Monday  evenings,  from  7  to  8  o'clock. 


Report  of  the  Water  Board. 


Office  of  LOWELL  WATER  BOARD, 

Lowell,  Mass.,  Jan.  15,  1884. 

To  the   City   Council  of  the   City  qf  Lowell : 

Gentlemen  —  The  Lowell  Water  Board,  in  here- 
with presenting  this,  the  Eleventh  Annual  Report  of 
the  Board  regarding  the  condition  of  the  Works  under 
its  care  and  management,  is  much  gratified  in  con- 
gratulating the  City  Council  and  the  citizens  of  our 
municipality  upon  the  continued  prosperity  of  this  im- 
portant branch  of  our  public  works,  as  shown  by  the 
abundant  supply  of  pure  water  furnished,  excellent 
condition  of  all  portions  of  the  Works,  and  the  still 
continued  increase  in  the  water  rates  received  there- 
from—  the  latter  being  $12,185.03  in  excess  of  the 
receipts  for  the  year  1882. 

For  this  excellent  condition  of  the  affairs  committed 
to  our  charge  we  desire  to  thank  the  City  Council  of 
1883  for  its  kind  co-operation  in  furnishing  the  Board 
with  the  necessary  appropriation  for  the  year  just 
closed,  by  which  we  have  been  enabled  to  meet  the 
many  calls  for  extensions  of  pipe,  and  all  the  necessary 
expenditures  for  the  proper  care  and  support  of  the 
Works,  by  which  the  resultant  increase  in  water-rates 
is  made  possible, —  this,  with  the  faithful  and  efficient 
work  of  those  in  the  active  charge  of  the  Works,  from 
the  superintendent  to  the  lowest  subordinate  employed 
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LICENSING  PLUMBERS  AND  PIPE-FITrERS. 

On  March  2nd,  the  Board,  after  due  consideration^ 
and  consultation  with  regular  plumbers  and  pipe-fitters 
of  the  city,  petitioned  the  City  Council  for  the  enact- 
ment of  an  ordinance  authorizing  the  Lowell  Water 
Board  to  license  plumbers  and  pipe-fitters  —  said  li- 
censed plumbers  and  pipe-fitters,  only,  to  be  allowed  to 
prosecute  their  calling  in  connection  with  the  pipes 
connected  with  the  Water  Works.  The  suggestions 
considering  the  need  of  such  an  ordinance  were  fully 
set  forth  by  our  immediate  predecessors  in  the  Tenth 
Annual  Report  of  the  Water  Board,  and  met  our  hearty 
commendation.  On  May  22nd,  the  Joint  Committee 
on  Ordinances  and  Legislation  of  the  City  Council 
reported  that  they  found  no  authority  by  which  the 
power  to  license  can  be  granted  to  any  branch  of  the 
*'  City  Government,"  saying,  "  the  power,  as  we  be- 
lieve, by  the  Charter  and  Public  Statutes,  is  vested. in 
the  Board  of  Aldermen,  and  cannot  be  delegated  or 
transferred  except  by  statute  law,  and,  as  far  as  we 
know,  no  such  statute  exists;  we  would  therefore  most 
respectfully  report,  inexpedient  to  legislate."  This  re- 
port was  accepted  by  the  City  Council. 

We  still  believe  in  the  propriety  of  such  action  as 
-was  recommended  by  the  Water  Board  of  1882  con- 
cerning this  important  subject,  and  if  not  deemed  ad- 
visable to  petition  the  Legislature  for  the  passage  of 
an  act  authorizing  the  Water  Board  to  issue  such  li- 
censes, would  respectfully  urge  that  the  Board  of  Al- 
dermen exercise  such  authority,  and  grant  such  licenses 
through  the  recommendation  of  the  Water  Board.     By 
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every  particle  of  sediment  therein  contained  is  forced 
therefrom,  as  well  as  the  often  cleaning  out  of  the 
pump-well  at  the  pumping  station,  is  sufficient  evi- 
dence that  the  necessary  care  is  taken  in  this  direction; 
while  the  further  fact  that  the  Water  Board,  in  the  dis- 
charge of  the  high  trust  committed  to  their  care,  often 
resort  to  chemical  anaylsis  in  order  to  ascertain  the 
character  of  our  water  for  purity  —  the  last  analysis  of 
which  was  had  Sept.  19th,  1883 — is  further  evidence 
of  a  proper  regard  for  the  protection  of  our  citizens 
from  a  tainted  supplyK)f  water. 

The  analysis  above  mentioned  was  made  by  S.  P. 
Sharpies,  the  State  Assayer  of  Massachusetts,  and  was 
of  three  samples  of  water,  viz.:  One  of  city  water, 
drawn  at  the  Government  Building,  one  of  Pentucket 
spring  water,  located  on  the  bank  of  the  Merrimack 
River,  below  Hunt's  Falls,  in  Belvidere,  and  one  of 
water  from  a  well  on  the  Lawrence  Corporation,  long 
in  use,  and  considered  good  water.  The  results  of  the 
analysis  are  shown  in  the  following  report  of  the  State 
Assayer.  These  samples  contained  in  100,000  parts 
the  following  :  — 

u  hi      r  • 

ra  St—     oc-S     geSJ         B«         B3  g  go  •S.g 

3  e>2    .®  S     oj        02.        cs  JS  £jQ  •gs 

(y  £»     J>S)    H«        <fe        «  JZ5  5o  SiA 


axj  Water,             Excellent. 

2.00 

3.00    5.00    Traces. 

.0100 

None.    Present. 

Present  ■ 

Pentucket  Sp*g  do.,         " 

4.00 

3.60    7.60 

•0040 

<•              (1 

(i 

Wen  do.,                  Good. 

G.OO 

5.00  11.00 

.0060 

••       Strong. 

Strong. 

We  would  also  call  attention  to  an  analysis  of  our 
city  water  made  by  W.  P.  Atwood,  Esq.,  chemist  for 
the  Hamilton  Manufacturing  Company  of  this  city,  at 
the  request  of  the   proprietors  of  the  Daily  Citizen, 
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Amounts  brought  forward^ 

$20,976 

29  2,323,048  97 

Lumber 

203 

96 

• 
Valves  and  cocks 

441 

93 

Hydrants 

920  87 

Hydrant  covers,  frames  and  boxes 

290  40 

Labor  on  same    .... 

14 

75 

Packing 

101 

00 

Gates  for  mains  .... 

242 

65 

Gate  boxes           .... 

149 

52 

Service  caps         .... 

32 

15 

Pa\'ing,  labor       .... 

37 

99 

$23,411 

01 

Labor,  pay-roll  on  acct.  of — 

Extensions                           .         $3,769  86 

{services             .         .         .           2,397  80 

Piping                ...              839 

54 

Teaming             .         .         .              630 

00 

47  fi<l7   on 

V  ■  ,00 • 

Sd\J 

Total  construction  account 

.     $31,048  21 

MAINTENANCE. 

Expended  for  Repairs,  Current  Expenses, 

Pumping,  &c.,  viz.  : — 

Repairs. 

Labor,  paj-roll             .         .         .      '   . 

$3,701 

40 

Lumber                

268 

66 

Wrought-iron  pipe  and  fittings 

244 

84 

Supplies 

219 

13 

IroD  and  steel 

126 

75 

Hardware,  lead,  &c.    . 

155 

30 

Oil,  fuel,  Ac 

12 

79 

Repairing  drains,  drinking  fountains,  Ac 

!.             124 

85 

Pomp,  hose  and  couplings    . 

58 

42 

Stone,  brick,  lime,  sand  and  cement    . 

67 

85 

Total  repairs         .... 

$4,979  99 

Amount  carried  forward^ 

$2,323,048  97 
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Amount  brought  forward^ 

$2,223,048  97 

Meter  Acx^ount. 

Meters  purchased 

■         • 

$4,964  63 

Labor,  pay-roll    . 

.      $2,507  18 

Repairs  on  meters 

230  29 

Teaming 

27  75 

• 

Freight  paid  on  meters 

39  93 

Supplies 

9  50 

$2,814  65 

•  .               • 

Total  meter  account 

$7,779  28 

RECAPITULATION. 

Total  construction  account    .         .       $31,048  21 
Repairs        ....    $  4,979  99 
Current  expenses 


Pumping  account 
Reservoir  account 
Meter  account 

Total  maintenance  account 
Meters  purchased 


10,476  70 

10,600  31 

788  74 

2,814  65 


$29,660  39 
4,964  63 


Amount  expended  for  the  year,  exclusive 

of  interest        ....       $65,673  23 
Interest  paid  during  the  year        .         .       114,040  00 


Total  expenditures  for  the  year    . 


$179,713  23 
$2,502,762  20 


CREDrrs. 

Amounts  received  by  the  City  Treasurer  during 
the  year  for  water  rates,  service  pipe  and 
sundries,  viz. : 
For  account  of  1882  .         .     $  13,405  71 

1883  .         .       139,177  28 


(4 


Total  receipts  for  the  year 


$152,582  99 


Net  oost  of  Works,  including  interest  on  Water  Loan, 

to  January  1,  1884 $2,350,179  21 
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The  following  table  will  show  the  expenditures  and  receipts  of 
the  Works  from  1873  to  1884,  exclusive  of  the  interest  on  the  water 
debt : — 


Expenditures. 

Receipts. 

Expenditures  in  ex- 
cess of  receipts. 

Receipts   in   ex- 
cess of  expendi- 
tures. 

1873 

$188,376.59 

$  57,739.48 

$130,637.11 

1874 

128,105.63 

80,625.65 

47,479.98 

1875 

170,095.78 

94,908.14 

75,187.64 

1876 

115,012.24 

98,815.54 

16,196.70 

1877 

53,988.72 

100,826.63 

$46,837.91 

1878 

49,900.15 

104,142.87 

54,242.72 

1879 

42,157.82 

110,185.34 

68,027.52 

1880 

45,031.59 

123,740.49 

78,708.90 

♦1881 

121,601.27 

128,053.97 

6,452.70 

tl882 

64,525.92 

140,397.96 

75,872.04 

1883 

65,673.23 

152,582.99 

86,909.76 

*  In  1881  there  were  expended  the  following  extraordinary  amounts : 

For  rlrer  crossing,  24-inch  reserve  line    ....       $  9,968  59 

high  senrice  water  supply 67,9G9  39 

fin  1882  "  "  ......  10,89869 


Had  these  extraordinary  expenses  not  occurred,  the  excess  of  re- 
ceipts over  expenditures  for  those  years  would  have  been  respectively 
$74,410.68  and  $86,770.63,  substantially. 
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Department  to  the  steamer  Pioneer,  and  then  con- 
veyed down  the  beautiful  Pawtucket  and  Providence 
Rivers  to  the  grounds  of  the  Vue  de  I'Eau  Club,  w^here 
the  proverbial  Rhode  Island  hospitality  was  bountifully 
exemplified. 

At  the  second  annual  meeting  of  the  Association, 
held  in  Worcester,  Mass.,  June  21,  1883,  an  invitation 
was  extended  to  the  Association,  by  Mr.  Holden,  our 
Superintendent,  to  hold  the  third  annual  meeting  in 
this  city  on  Thursday  and  Friday,  June  19th  and  20th 
of  the  present  year.  This  invitation  was  accepted,  and 
Lowell  will  have  the  honor  and  pleasure  of  entertain- 
ing this  important  Association  at  that  time.  The  Wa- 
ter Board  bespeak  the  kind  co-operation  of  the  City 
Council  in  rendering  the  visit  one  of  pleasure  and 
profit.  At  the  meeting  the  following  topics  have  been 
named  for  discussion,  viz.:  — 

I  St.  Service  Pipes,  Material,  Size,  &c. —  the  dis- 
cussion to  be  opened  by  a  paper  to  be  presented  by  W. 
H.  Richards,  Superintendent  of  the  New  London 
(Conn.)  Works. 

2d.  Filtration  of  Water  —  the  discussion  to  be 
opened  by  a  paper  to  be  presented  by  H.  W.  Rogers, 
Superintendent  of  the  Lawrence  (Mass.)  Works. 

During  the  past  year  the  Works  have  suffered  a 
great  loss  in  the  death  of  Daniel  D.  Frazer,  who  for 
several  years  past  had  faithfully  filled  the  responsible 
position  of  Foreman  of  the  Works.  Mr.  Frazer  had 
been  connected  with  this  Department  since  the  com- 
mencement of  the  Water  Works,  in  various  positions, 
in  all  of  which  he  displayed  remarkable  energy  and 
judgment,  and  was  always  faithful  in  the  performance 
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Van  B.  Sleeper,  City  Treasurer  and  Collector  of  the  City 
o/LatDellj  in  ac&t  with  Lowell  Water  Works. 

Dr.  Cr. 

1883.  1883. 

JaD.    Balance,  $      411  03  Jan.    Salaries. 

Appropriation,  26,000  00  Draft, 

Water  RecelpU,  6,449  12  Interest, 

Milton  Fox.  not  taken,  2500  00  Feb.    Salaries, 


.4 


•  I 


'•     Sundry  ac'ts, 
Feb.    Water  Receipts, 
Mar. 
Apr. 
May, 
June. 

July, 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


i4 


165  68  Draft, 

5,431  89  Interest, 

1,086  10    Mar.   Salaries, 
6,580  89  Draft, 

27,176  95  Interest, 

50,343  62    Apr.   Salaries, 
19,353  16  Draft, 

11,650  81  Interest, 

5,651  17    May,  Salaries, 
8,125  10  Draft, 

7,094  74  Interest, 

4,207  49    June,  Salaries, 

Draft, 
Interest, 
July,  Salaries, 
Draft, 
Interest, 
Aug.  Salaries, 
Draft, 
Interest, 
Sept.  Salaries, 
Draft, 
Interest, 
Oct.    Salaries, 
Draft, 
Interest, 
Nov.   Salaries, 
Dr:ift, 
Interest, 
Dec.    Salaries, 
Draft, 
Interest, 
Balance, 


$182,226  75 


$  158  33 
3,062  86 
2,160  00 

158  34 
2,404  39 
60  00 

158  33 

2,607  94 

60  00 

158  33 

13,933  91 

1,805  00 

158  34 

8,001  71 

47,964  65 

158  33 
9,396  10 
6,296  30 

158  33 
4,285  45 
1,170  00 

158  34 
4,306  36 

240  00 

158  33 
4,117  36 

210  00 

158  33 
3,934  95 
1,715  00 

158  34 

4,672  90 

46,810  00 

158  33 
3,049  30 
6,116  10 
1,946  47 

8182,226  75 


ELEVENTH  ANNUAL  BEPORT 


OF  THB 


City  Engineer  to  the  Water  Board. 


January  1,  1884. 
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REPORT  OF  THE  ENGINEER. 


Office  of  CITY  ENGINEER, 
Lowell,  Mass.,  Jan.  1,  1884. 

To  the  Lowell   Water  Board : 

Gentlemen —  The  undersigned  respectfully  sub- 
mits the  Eleventh  Annual  Report  of  the  work  done  by 
the  pumping-engines  at  the  Pumping-Station,  calcu- 
lated from  the  records  kept  by  Mr.  James  P.  Roberts, 
the  Engineer  in  charge. 

No  "  duty  "  has  been  calculated  for  the  high-service 
engine,  because  it  takes  the  steam  from  the  same  boil- 
ers and  at  the  same  time  the  other  engines  are  pump- 
ing,  and  the  coal  used  can  only  be  approximately  as- 
certained. The  cost  of  pumping  one  million  gallons 
of  water  from  the  low-service  reservoir  to  the  high- 
service  reservoir,  is  about  eleven  dollars  and  forty- 
eight  cents,  which  added  to  the  cost  of  raising  the 
same  quantity  into  the  low-service  reservoir,  makes  the 
total  cost  of  raising  one  million  gallons  into  the  high- 
service  reservoir,  approximately,  twenty  dollars  and 
fifty-one  cents. 

It  has  often  been  remarked  that  the  old  reservoir 
ought  to  have  been  located  where  the  high-service 
reservoir  is  built.  If  it  had  been,  and  all  the  water 
raised  to  that  height,  the  cost  of  pumping  this  year 
would  be  $13,804.06,  instead  of  $9,629.25;  and  the 
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proportion  used  in  the  high-service  district  is  less  than 
one-fiftieth  of  the  total  consumption.  This  seems  to 
prove  the  practical  economy  and  wisdom  of  the  pres- 
ent locations  of  the  reservoirs. 

The  accompanying  diagram,  which  shows  the  yearly 
rain-fall,  was  made  from  data  kindly  furnished  me  by 
James  B.  Francis,  Agent  of  the  Locks  and  Canals 
Company,  from  their  record  taken  at  the  Pawtucket 
dam.  It  would  make  quite  a  valuable  addition  to  the 
records  if  a  rain-gauge  be  placed  at  the  Beacon-Street 
reservoir,  which  could  be  kept  by  the  keeper. 
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Table  shotcing  amourU   of  coal^  etc.,  used  for  Morris  Engine  at   Pumping 

Station^  during  the  year  1883, 


\ 

COAL  CONSUMED. 

MONTHS. 

For  ttartiog  fires, 
in  lbs. 

When  pumping, 
in  lbs. 

For  banking  fires, 
in  lbs. 

Total  coal  con- 
sumed. 

Jannary     .     . 

18,600 

143,330 

6,200 

168,130 

February  .    . 

13,800 

109,400 

4,600 

127,800 

March   .    .    . 

18,600 

139,860 

6,200 

164,660 

April     .     .    . 

800 

4,400 

200 

5,400 

May       .    •     . 

900 

5,500 

300 

6,700 

June      .     .     . 

3,000 

48,750 

1,100 

52,850 

July       .     .    . 

9,600 

146.610 

4,200 

160,410 

August       .     . 

9,000 

162,250 

3,600 

174,850 

September 

9,000 

128,910 

4,400 

142,310 

October      .    . 

16,800 

112,460 

6,200 

135,460 

November 

15,000 

102,700 

6,000 

123,700 

December 

17,400 

140,800 

6.200 

164,400 

Totals     .    . 

132,500 

1,244,970 

49,200 

1,426,670 

Table  sJunoing  amount  of  coal^  etc,^  used  for  the  Worthington  Duplex  Engine, 
at  Pumping  Station^  for  each  month  during  the  year  1883. 


COAL  CONSUMED. 

• 

MONTHS. 

For  starting  fires, 
in  lbs. 

When  pumping, 
in  lbs. 

For  banking  fires, 
in  lbs. 

Total  coal  con- 
sumed. 

January     .     . 

3,300 

20,910 

900 

25,110 

February   .    . 

3,000 

29,910 

1,000 

33,910 

March   .    .     . 

April     .     .    . 

14,400 

134,350 

5,400 

154,150 

May       .    .    . 

18,000 

155,390 

6,400 

179,790 

June      .    .    . 

8,100 

124,660 

3,300 

136,060 

July      .    .    . 

August       .    . 

September 

1,200 

9,950 

400 

11,550 

October     .    . 

November 

December 

Totals     .    . 

48,000 

475,170 

17,400 

540,570 

i-. 
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PUMPING     STATION,    MORRIS 

Running  Expenses  for  the  year  1883. 

Paj'  of  engineer  and  firemen 

236/oVo  tons  coal,  (Powelton)  1882,  at  S5,37 

^76^|gJ  tons  coal,  (Powelton)  at  $4,99 

If  cords  wood,  at  $4,00 

Gas  for  lighting  works 

311  lbs.  tallow,  at  9Je. 

64  gallons  mixed  oil 

28^  gallons  cylinder  oil 

50J  gallons  crude  oil,  at  22c. 

103  lbs.  cotton  waste,  at  12Jc. 

55^  lbs.  soapstone  packing,  at  30c 

6  lbs.  hemp  packing,  at  35c. 

H  lbs.  asbestos  packing 

Repairs  on  engine  and  pump 

Repairs  on  boilers 

Sundries        .... 

Total 


ENGINE. 

.  $2,298  61 

.  1,269  17 

.  2,380  18 

5  50 

36  38 

29  54 

38  75 

21  56 

11  11 

12  88 

16  65 

2  10 

1  25 

675  53 

20  99 

48  55 

$6,868  75 


Cost  of  raising  water  into  reservoir,  per  million  gallons, 
Cost  of  raising  water  one  foot  high,  per  million  gallons. 


$8  55 
.05i\ft 


W  O  R  T  II  I  N  G  T  O  N      ENGINE. 

Bunning  Expenses  for  the  year  1883. 

Pay  of  engineer  and  firemen 

^^'^^%  tons  coal,  (Powelton)  1882,  at  $5,?7 

12i5Jg  tons  coal,  (Powelton)  at  $4,99 

1  cord  wood,  at  $4,00    . 

Gas  for  lighting  works  . 

33  gallons  cylinder  oil    . 

50  lbs.  cotton  waste,  at  12^  c. 

26  lbs.  soapstone  packing,  at  30c. 

Repairs  on  engine  and  pump 

Repairs  on  boilers 

Sundries       .... 


Total 


$1,014  69 

1,382  02 

64  50 

4  00 

13  45 
24  94 

6  25 

7  80 
4  50 

8  99 

14  17 

$2,545  31 


Cost  of  raising  water  into  reservoir,  per  million  gallons, 
Cost  of  raising  water  one  foot  high,  per  million  gallons. 


$10  66 
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The  following  table  shows  the  average  monthly  and 
daily  consumption  of  water  for  the  year  1883. 


MONTHS. 


Januaiy  . 

February 

March 

April 

May 

June 

July 

August 

September 

October    . 

Noyember 

December 


Total  and  average. 


Gallons  per  month. 

Gallon!  per  day. 

103,591,210 

3,341,650 

86,029,340 

3,068,900 

89,693,120 

2,893,330 

73,098,070 

2,436,600 

84,650,090 

2,730,670 

87,237,710 

2,907,920 

92,652,300 

2,988,780 

99,844,150 

3,220,780 

87,313,080 

2,910,440 

74,662,800 

2,406,160 

71,244,880 

2,374,830 

94,981,470 

3,063,920 

1,044,888,829 

2,862,710 

Respectfully  submitted. 

GEO.  E.  EVANS,  CUy  Engineer. 
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Superintendent  of  Water  Works, 

TO  THK 

LOWELL  WATER  BOARD. 


January  1,  1884. 


REPORT  OF  THE  SUPERINTENDENT. 


SUPERINTENDENT'S  OFFICE,  City  Hall. 

Lowell.  January  1,  1884. 

To  the  Lowell    Water  Board: 

Gentlemen  —  In  accordance  with  the  requirements 
of  the  city  ordinance  I  respectfully  submit  herewith 
the  eleventh  annual  report  of  the  Superintendent  of  the 
Lowell  Water  Works  for  the  year  ending  December 
31st,  1883. 

The  total  amount  of  water  pumped  during  the  year 
is  1,042,490,500  gallons,  making  an  average  amount 
used  per  day  for  each  inhabitant  of  40.8  gallons.  This 
includes  all  the  water  used  for  manufacturing  purposes, 
street  fountains,  extinguishing  fires,  sprinkling  streets, 
&c.  The  total  amount  of  water  sold  by  meter  meas- 
urement is  260,225,000  gallons.  During  the  year  an 
unusual  amount  of  labor  has  been  expended  on  repairs, 
especially  on  street-gate  boxes,  flush  hydrant  boxes, 
and  service  boxes.  Many  of  these  wooden  boxes  have 
now  been  in  the  ground  over  eleven  years,  and  being 
subjected  to  the  action  of  damp  earth  on  the  outside, 
and  dead  air  on  the  inside,  it  has  caused  them  to  decay 
more  rapidly  than  would  be  done  under  ordinary  cir- 
cumstances. 

Oct.  19th,  accompanied  by  the  president  of  the  Wa- 
ter Board  and  the  City  Engineer,  the  annual  inspection 
of  the  filter  gallery  was  made.  The  masonry  was  all 
in  good  condition,  and  there  was  no  perceptible  in- 
crease of  sediment  in  the  gallery. 
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WATER    TAKERS. 

r  .     ■   ■ 

The  whole  number  of  water  takers  (which  include 
each  family,  shop,  store,  office,  and  any  other  such 
place  where  city  water  is  used)  is  estimated  to  be 
13,800.  The  number  of  abatements  made  during  the 
year  is  221,  to  wit:  — 


ON  ACCOUNT  OF 


Water  . 
Sundries 
Pipe,  etc. 


Totals 


1882. 


$360  47 
77  46 


$437  93 


1883. 


$1,379  89 
29  76 
20  07 


$1,429  72 


Total. 


$1,740  36 

107  22 

20  07 


$1,867  65 


NUMBBBANDKINDOF  SERVICES  CHANGSD  DURING  THE  YEAR 


i!ilZE  OF    .SERVICES 
CHANGED  FOE 

1  Jncb. 

1\  inch. 

li  inch. 

2  Inch. 

Total. 

37       .... 
1       .     .     .     . 

i  inch, 
linch. 
i  inch. 

1,334 
... 

•     •     t 

38 

... 

... 

1,334  ft. 
38  »* 

25      ...     . 

1,174 

... 

124 
... 

355 
60 

1,174  •• 
124  •* 

• 
3      .     .     .     . 

}  inch. 

0      .... 

1  inch. 

• 

618 

618  *' 

12      .     .     .     . 

1  inch. 

365  '• 

1      .     .     .     . 

Uinch. 

60  '' 

1,334 

> 

84  Totalis    .     . 

38 

1,792 

■'    539 

3,703  ft. 

In  conclusion,  I  desire  to  express  my  thanks  to  the 
president  and  members  of  the  Water  Board  for  their 
courteous  treatment  and  hearty  co-operation  in  the 
management  of  the  Works.  Hoping  that  the  future 
may  be  crowned  with  efficiency  and  increased  pros- 
perity, the  above  report  is  respectfully  submitted. 

HORACE  G.  HOLDEN,  SufL 
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SCHEDULE  No.  1.— Low  SiRViCK.— Conclatfed. 
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SCHEDULE  No.  3.— Low  Service. 

LIST  OF  HTDRANTS  SET  FOR  THE  YEAR  ENDING  DEC.  31, 1883. 


BTBXSn. 

LOCATIOir. 

• 

Brooks, 

North  side,  160  feet  east  from  Willie  Street. 

Chelmsford, 

East  side,  25  feet  southerly  from  Grand  Street. 

Cosgrove, 

South  side,  467  feet  east  from  Gorham  Street. 

£.  Merrimack, 

North  side,  466  feet  east  from  Stackpole  Street. 

Gortiam, 
Jemiess, 

West  side,  1400  feet  south  from  hydrant  at  entrance  to 

Edson  Cemetery. 
North  side,  543  feet  west  from  Chelmsford  Street. 

Leyerett, 

East  side,  216  feet  south  from  south  line  Leverett  Street. 

Lawrence, 

East  side,  291  feet  north  from  Moore  Street. 

Middlesex, 

South  side,  214  feet  east  from  King  Street. 

Pawtucket, 

South  side,  147  feet  east  from  Cheever  Street. 

So.  Loring, 

West  side,  763  feet  south  from  Liherty  Street. 

So.  Whipple, 

West  side,  1  foot  south  from  Barrington  Street. 

Stevens, 

West  side,  283  feet  south  from  Middlesex  Street. 

Wachusett, 

West  side,  301  feet  south  from  Thirteenth  Street. 

Ware, 

West  side,  7  feet  south  from  Balph  Street. 

Westford, 

North  side,  765  feet  west  flrom  Belmont  Street. 

West  Adams, 

North  side,  292  feet  east  from  Wilder  Street. 

The  above  list  are  all  post  hydrants. 
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CITY  OF  LOWELL. 


In  Common  Council,  Jan.    13,   1885. 

Read  and  sent  to  the  Hoard  of  Alderman. 

DAVID  CHASE,  CUrk. 


In   Hoard  ok  Aldkrmkn,  Jan.  13,  i8*S5. 

Read  and  urduretl  placed  on   file. 

SAMUKL  M.  CI  I  ASK,  City  CUrk, 


CIVILORGANIZATION,  LOWELL  WATER  WORKS 


From  their  commencement  to  Jan.  i,  1885. 


JOINT  SPECIAL  COMMITTEES. 


1869. 


Jonathan  P.  Folsom,  mayor. 
Charles  A.  Stciit,  alderman. 
Cyrus  H.  I^atham,  alderman. 
William  H.  Anderson,  councilman. 
Frederick  T.  Oreenhalge,  councilman. 
Albert  A.  Haggett,  councilman. 
Kdwin  I^mson,  councilman. 

1870. 

Jonathan  P.  Folsom,  mayor. 
Charles  A.  Stott,  alderman. 
Albert  A.  Haggett,  councilman. 
Wm.  Kittredge,  councilman. 
Wm.  O.  Fiske,  councilman. 


1871. 

Edward  F.  Sherman,  mayor. 
Albert  A.  Hagju^ett,  alderman. 
Henry  P.  Perkin.s,  councilman. 
Jeremiah  Crowley,  councilman. 
William  Dobbins,  councilman. 


I«72. 

Josiah  Ci.  Peabody,  mayor. 
Alexander  G.  Cumnock,  alderman. 
Henry  P.  Perkins,  councilman. 
Nathaniel  C.  Sanlxjrn,  councilman. 
Crawf(»rd  Humham,  councilman. 


WATER  COMMISSIONERS. 

i87o-'7i-'72. 

lAiv'x  Siirague,  chairman. 

Wm.  E.  Livingston. 

Henry  H.  Wilder,  resigned  Sept.  26,  1871. 

Samuel  K.  Hutchinson,  elected  to  fill  vacancy. 
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Levi  Sprague,  president,  from  the  citi/eus. 
William  F.  Salmtm,  from  the  citizen.s. 
Jonathan  P.  Folsom,  alderman. 
Nathaniel  C.  Sanborn,  councilman. 
Natlian  W.  Frye,  councilman. 

1874. 

Lfvi  Sprague,  president,  from  the  citi/.ens. 
Willi.am  V.  Salmon,  from  the  citizens. 
Nathaniel  C.  Sanborn,  alderman. 
Nathaniel  W.  Frye,  councilman, 
(f.  W.  S.  Hurd.  councilman. 

1875. 

(ieo.   Runels,  pros.,   from  the  citi/.ens,  resi<^ncd 

Nov.  9,  1875. 
C>Tus  H.  {..atham,  president  ^ro  /r»t ,  fr<»m  th: 

dixzcns. 
Hcniamin  Walker,  alderman. 
AUiert  A.  Haggett,  councilman. 
Earl  A.  This!^,  councilman. 

1876. 

Cyrus  H.  I<atham,  pre.s.,  from  the  citi/en-i. 
H.\r\  A.  This«ll,  from  the  citizens. 
Albert  A.  Haggett,  alderman. 
IJ,inj.  C.  Dean,  a>uncilman,  resigned  May,  iHjf^. 
•John    F.    Kimball,  councilman,    elect -d    to    fill 

vacancy. 
Drford  R.  nlood,  councilman. 

1877. 

Cvrus  H.  Litham.  president,  from  the  citizens. 
Albert  A.  Haggett,  from  the  citizens. 
Horace  R.  Barker,  alderman. 
John  F.  Kimball,  councilman. 
Jajnes  W.  Bennett,  councilman. 


.Albert  A.  Haggett,  pre.sident,  from  the  citizens. 
James  W.  Bennett,  from  the  citizens. 
Horace  R.  Barker,  alderman. 
John  F.  Kimball,  councilman. 
Charles  H.  Harvey,  councilman. 

1879. 

Albert  A.  Haggett,  president,  from  the  citizens. 

iames  W.  Bennett,  from  the  citizens. 
[t)race  R.  Barker,  alderman. 
Edward  B.  Peircc,  councilman. 
Robert  (r.  Bartlett,  councilman. 

1880. 

Albert  A.  Haggett,  president,  from  the  citizens. 
James  W.  Bennett,  from  the  citizens. 
Robert  VV(kk1,  alderman. 
Charles  C.  Hutchinson,  councilman. 
Edward  B.  Peirce,  councilman. 


1881. 

Albert  A.  Haggett,  pres. ,  from  thu  citizens, 
[aincs  W.  Bennett,  frtmi  the  citizens. 
Robert  Wood,  alderman. 
Chirles  C.  Hutchinson,  councilman. 
Samuel  Hosmcr,  councilman. 


1882. 

.Vlbert  A.  Haggett,  president,  from  the  citizens. 
Charles  C.  Hutchinson,  fmm  the  citizens 
Thomas  R.  (iarity.  alderman. 
William  N.  Osgotxl,  councilman. 
Frank  W<M)d,  councilman. 
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1K83.  18K4. 

Albert  A.  HaKgett,  pres.,  frum  the  citizens.  Albert  A.  Ha^Kett,  preit.,  from  the  citizens. 

Charles  C.  Hutchinson,  from  the  citizens.  C.  A.  K.  Dinion,  from  the  citizens, 

(reorge  W.  Kifield,  alderman.  George  W.  Fifi.'ld,  alderman. 

Edward  R.  Peirce,  councilman.  Edwanl  B.  Peirce,  councilman. 

John  J.  Hogan,  councilman.  John  J.  Hogan,  councilman. 

1885. 

A.  A.  Hag^ett,  pres.,  from  the  citiz'^ns. 
C  A.  R.  Dimon,  from  the  citizens. 
Jame:;  Francis,  alderman. 
Alfred  M.  Chadwick,  councilman. 
Arnold  S.  Welch,  eouncilman. 


//nrstiji^iitions  were  made  at  variims  times ^  by  order  of  the  City  Council^ 
for  the  introduction  of  pure  water   into  the   city^   viz :     By   yoint 
Special  Committees  consisting  of  the  foUowing-named  citizens  : 


1838. 

<  )livcr  M.  Whipple,  alderman. 
CitorKe  Brownell,  alderman. 
Thomas  Hopkin.son,  councilman. 
IWniamm  Walker,  councilman. 
I>avid  Dana,  councilman. 


1839-  • 

<  )IiveT  M.  Whipple,  alderman. 
John  Clark,  alderman, 
rtiomas  Hupkinsun,  councilman. 
Ilcnjamin  Walker,  councilman. 
Jdhti  Ncsmith,  councilman. 


1848. 

Jefferson  Bancroft,  mayor. 
Oliver  M.  Whipple,  alderman. 
David  Dana,  alderman. 
John  Avery,  councilman. 
Otis  L.  Allen,  councilman. 
Thomas  Hopkinson,  councilman. 
Ignatius  Tyler,  councilman. 

1H65. 

(Jeorge  W.  N orris,  alderman. 
Edward  F.  Watson,  alderman. 
Charles  W.  Dodge,  councilman. 
T.  L.  P.  I^mson,  councilman. 
John  Pearson,  councilman. 


1 866. 


Jcjsiah  (i.  PealxKly,  mayor. 
Charles  W.  Dodge,  alderman. 

ioseph  L.  .Sargent,  alderman. 
Icnjamin  Wallcer,  councilman. 
Edward  C.  Rice,  councilman. 


WATER  BOARD,  1885. 


President ALBERT  A.  Hac.gett. 

Term  expiree  first  Monday  in  May,  1SS5. 

C.  A.  R.  DiMON, 

Term  expires  first  Monday  in  May,  iHS6. 

Alderman,  James  Francis. 
Councilman  Alfred  M.  Chadwick.  Councilman  Arnold  S.  Welch. 

Clerk    .     .     .     Horace  H.  Knapi». 

Suf^criiilvpidcNt  of  Works ,   Horace  (J.  Holdfn. 

Fon-mtin  of  Works Thomas  Doyle. 

/Ois^ifii'ir  tit  Pumphii^  Station J  AMES   P.   R<uiERrs. 

Sij-7'icc  Clerk LEONARD  T.   Karris. 

Meter  Clerk WiLLARD  S.  Kno\vlt(»n. 

Jnsf^eetors. 
John  J.  lUNCRorr.  Andrew  J.  Devoll.  Thos.  C.  (Ikrrish,  Jr. 

luspeetors  of  Meters. 
IIknry  K.  Sprac.ue,  Thomas  K.  Lennon,   #         Timothy  H.  Hrennan. 

5  fr  '  The  Water  office  is  ojH'n  daily,  from  «>  a.  m.  to   y   v.  m.,  and  (»n  Monday  cveninK.^,   fmni 
7  to  S  <»'clock. 


REPORT  OF  THE  WATER  BOARD. 


Office  of  LOWELL  WATER  BOARD, 

LowF.LL,  Mass.,  Jan.  12,  1885. 

To  the  City  Council  of  the  City  of  Lowell : 

Gentlemen — The  Lowell  Water  Board  in  compli- 
ance with  the  Ordinances  of  the  City  of  Lowell  herewith 
present  the  Twelfth  Annual  Report  of  the  Board: 

The  past  year  has  been  one  of  continued  prosper- 
ity, and  we  are  gratified  to  be  able  to  report,  notwith- 
standing the  depression  in  business  affairs  and  the  conse- 
quent reduction  in  our  sources  of  revenue,  a  substantial 
increase  of  the  net  charges  for  water  during  the  year,  of 
$5000  in  round  numbers.  The  Works  are  in  excellent 
condition,  and  in  all  departments  have  been  well  and 
carefully  attended  to  by  those  in  charge.  For  the  de- 
tails of  work  performed  during  the  year  we  would  refer 
to  the  Reports  of  the  Superintendent  and  Engineer  ac- 
companying this  Report,  wherein  may  be  found  many 
interesting  items  in  connection  therewith.  No  new 
questions  have  arisen  during  the  year  regarding  the  ad- 
ministration of  the  Works,  which  would  necessitate  an  al- 
lusion thereto  in  this  Report,  everything  pertaining 
thereto  having  continued  in  a  quiet  and  successful  man- 
ner, and  the  work  of  the  several  departments  having  been 
performed  with  a  faithful  and  conscientious  regard  to 
the  city's  interest. 
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1,042,490,500  U.  S.  gallons  in  1883,  and  the  daily  aver- 
age pumped  was  3,157,936  gallons,  against  3,021,655  gal- 
lons in  1883,  an  increase  for  the  year  of  62,787,100  gal- 
lons and  of  136,281  gallons  in  the  daily  average. 

The  quantity  of  coal  consumed  during  the  year  for 
all  purposes,  excepting  for  the  High  Service  supply, 
was  1,042^888  tons  against  983/aoa  tons  in  .1883.  For 
the  High  Service  supply  the  consumption  during  the 
year  was  30ir88u  tons  against  2y^ii(i  tons  in  1883. 

There  have  been  529100  gallons  of  water  raised 
165/0  feet  high  for  each  pound  of  coal  consumed  during 
the  year. 

The  total  number  of  water  takers  is  14,125  against 
13,800  in  1883  a  gain  of  325  for  the  year.  There  are 
now  laid  77AV  miles  of  street  mains,  the  increase  for  the 
year  having  been  3i?(f<j  miles.  The  total  net  charges  for 
water  rates  for  the  year  after  deducting  all  abatements, 
and  the  charges  for  service  pipes,  have  been  $145,999.93 
against  ;Ji  14 1,3 16.82  for  the  year  1883,  an  increase  for 
the  year  of  $4,683.1 1. 

The  following  table  will  show  the  monthly  charges 
for  water,  from  the  commencement  of  the  Works  to 
December  31,  1884,  with  all  abatements,  and  total  net 
charges : — 
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FINANCIAL  STATEMENT. 

The  total  gross  amount  of  bills  sent  to  the  City 
Treasurer  for  collection  for  this  department  for  the  year 
ending  December  31,  1884,  is  as  follows: — 

For  Water  Rates $92,515  12 

metered  water 56,413  73 

Total  for  use  of  water $148,928  85 

For  service  pipe  and  laying $1,791  52 

meters  sold 2,640  50 

sundry  accounts 5,986  60 

Total  for  pipe,  meters,  &c $10,418  62 

Total  charges  for  the  year $159,347  47 

The  following  statement  exhibits  the  receipts  and 
expenditures  for  the  year,  the  net  cost  of  the  Water 
Works,  including  the  interest  on  the  Water  Loan,  and 
all  expenses  in  excess  of  receipts  for  water  rates ;  also 
the  net  cost  and  expenses  of  the  Works  by  taxation  : — 

Net  cost  of  the  Water  Works  to  January    1,    1884,  as 

per  last  Annual  Report $2,350,179  21 

Expended   during  the  year  for  Water  pipes  and  for  laying 
the  same  and  all  other  items  of 

CONSTRUCTION. 

Materials  for  Mains,  Services,  &c.  : — 

Cast-iron  pipe  and  special  castings $13,902  .52 

Wrought-iron  pipe  and  fittings 3,005  17 

Brass  connections 8  08 

Lead  and  lead  pipe '^83  9i> 

Teaming  pipe 329   18 

Pipe  and  service  joints,    hardware,  pow- 
der, fuse,  &c 471  08 

Freight i>90  54 

Lumber 240  86 

Amounts  carried  forward,  «20, 1 3142  $2,350, 1 79  21 
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CITY  OF  LOWELL. 


In  Common  Councii^  Jan.    13,    1885. 

Read  and  sent  to  the  Huard  of  Alderman. 

DAVID  CIIASK,  r/tvX'. 


In  r»oARi»  OK  Aldkrmkn,  Jan.  13,  1885. 

Ke;ul  d\u\  ordered  placetl  on  tile. 

SAMUKL  M.  CIIASK.  CV/j'  C/i-rJi'. 


CIVILORGANIZATION,  LOWELL  WATER  WORKS 


From  their  commencement  to  Jan.  i,  1885. 


JOINT  SPECIAL  COMMITTEES. 


1869. 


Jonathan  P.  Folsom,  mayor. 
Charles  A.  Stoit,  aldemian. 
CvTus  H.  Latham,  alderman. 
William  H.  Anden«on,  councilman. 
Frederick  T.  (vreenhalge,  councilman. 
Albert  A.  Haggett,  councilman. 
Edwin  Lamson,  councilman. 

1870. 

Jonathan  P.  Folsom,  mayor. 
Charle*  A.  Stott,  alderman. 
Albert  A.  Haggett,  councilman. 
Wm.  Kittredge,  councilman. 
Wm.  O.  Flske,  amncilman. 


1871. 

Edward  F.  Sherman,  mayor. 
Albert  A.  Hag^ett,  alderman. 
Henry  P.  Perkni.'*,  councilman. 
Jeremiah  Crowley,  councilman. 
William  Dobbins,  councilman. 


1872. 

Josiah  G.  Pcabody,  mayf)r. 
Alexander  («.  Cumnock,  alderman. 
Henry  P.  Perkins,  councilman. 
Nathaniel  C.  Sanborn,  councilman. 
Crawford  Humham,  councilman. 


WATER  COMMISSIONERS. 

i87o-'7i-'72. 

Ixivi  Sprague,  chairman. 

Wm.  h.  Livingston. 

Henry  H.  Wilder,  resigned  Sept.  26,  1871. 

Samuel  K.  Hutchin.«son,  elected  to  fill  vacancy. 
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187H 


L*vi  Spr.igue,  president,  from  the  citizens. 
William  F.  Salmon,  frt»m  the  citizens. 
Jonathan  P.  FoLsom,  alderman. 
Nathaniel  C.  Sanborn,  councilman. 
Nathan  W.  Frye,  councilman. 

1874. 

L-vi  Sprague,  president,  from  the  citizens. 
Willi.im  F.  Salmon,  from  the  citizens. 
Nathaniel  C.  Sanborn,  alderman. 
Nathmiel  W.  Frye,  councilman, 
(r.  W.  S.  Hurd,  councilman. 

1875. 

(rc*>.   RuncU,  pres.,   from  the  citizen >,  resi-jjned 

Nov.  o,  1875. 
C>TU'.  H.  Latham,  president  pro  trtn. ,  from  th  ; 

citizens. 
Benjamin  Walker,  alderman. 
.Alliert  A.  Haggett,  amncilman. 
Farl  A.  This.«wU,  councilman. 

1876. 

Cyrus  H.  Latham,  pres.,  from  the  citizen;!. 
J-larl  A.  This.s»ll,  irom  the  citizens. 
.Xlliert  A.  Haggett,  alderman. 
B,inj.  C.  Dean,  amncilman,  resigned  May,  187^. 
•John    F.    Kimball,  councilman,    elect .:d    to    fill 

vacancy. 
Orford  R.  lilood,  councilman. 

1877. 

Cvrui  H.  Litham,  president,  from  the  citizen-*. 
Albert  A.  Haggett,  fn>m  the  citizens. 
Horace  R.  Ba^er,  alderman. 
John  F.  Kimball,  councilman. 
James  W.  Bennett,  councilman. 


Albert  A.  Haggett,  president,  froni  the  citizens. 
James  W.  Bennett,  from  the  citizeius. 
H«»race  R.  Barker,  alderman. 
Jt>hn  F.  Kimball,  c<»uncilman. 
Charles  H.  Harvey,  councilman. 

1879. 

AllxTt  A.  Haggett,  president,  (nm\  the  cilizciih. 

iames  W.  Bennett,  from  the  citizens, 
[orace  R.  Barker,  alderman. 
Kdward  B.  Peirce.  amncilman. 
Rnbort  (».  Bartlett,  councilman. 

i88<K 

Alb:rt  A.  H.iggelt,  president,  from  the  citizens. 
James  W.  Bennett,  from  the  citizens. 
Robert  Wood,  alderman. 
Charles  C.  Hutchinson,  councilman. 
Kdward  B.  Peirce,  councilman. 


18S1. 

Albert  A.  Haggett,  pres..  from  the  citizens 
James  W.  Bennett,  from  the  citizens. 
Robert  VVtM)d,  alderman. 
I'h.irics  C.  Hutchinson,  councilman. 
Samuel  Hosmer,  councilman. 


i8Ma, 

.-Xlbert  A.  Haggett,  president,  irom  the  citizens. 
Charles  C.  Hutchinson,  from  the  citizens. 
Thomas  R.  (iarity,  alderman. 
William  N.  OsgojKl,  councilman. 
Frank  Wo«k1.  councilman. 
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1883. 

Albert  A.  Haggett,  pres.,  frum  the  citizeiiH. 
Charles  C.  Hutchinson,  from  the  citizens. 
George  W.  Fiiield,  alderman. 
Edward  H.  Peirce,  councilman. 
John  J.  Hogan,  councilman. 


1884. 


Albert  A.  Haggett.  pres.,  from  the  citizens. 
C.  A.  K.  I>imc>n,  from  the  citizens. 
Oeorge  W.  Fifi.-ld,  alderman. 
Edward  B.  Peirce,  aiuncilman. 
John  J.  Hogan,  councilman. 

188s. 


A.  A.  Hag)^tt,  prcs..  from  the  citizens. 
C  A.  K.  Dinion,  from  the  citizens. 
Jame^  Francis,  alderman. 
Alfred  M.  Chadwick,  councilman. 
Arnold  8.  Welch,  eiiuncilman. 


/mrsti)^ations  were  made  at  various  times,  by  order  of  the  City  Council^ 
for  the  introduction  of  pure  7vater   into  the   city^   viz :     By   jfoint 
Special  Committees  consisting  of  the  foUowing-named  citizens : 


1838. 

Oliver  M.  Whipple,  alderman. 
iKTorgc  Brownell,  alderman. 
Thomas  Hi>pkinson,  councilman. 
I^njamin  Walker,  ctm'ncilman. 
I  >avid  Dana,  councilman. 


»839.  , 

Oliver  M.  Whipple,  alderman. 
Jf>hn  Clark,  alderman. 
rh(>in<is  Hopkinsim,  councilman. 
IWn)amin  Walker,  councilman. 
John  Nc5unith,  councilman. 


1848. 

Jefferson  Bancroft,  mavor. 
Oliver  M.  Whipple,  alderman. 
David  Dana,  aiacrmnn. 
John  Averv,  councilman. 
Otis  L.  Allen,  councilman. 
Thomas  Hopkinson,  cmnicilman. 
Ignatius  Tyler,  councilman. 

1865. 

Oeorge  W.  Norrls,  alderman. 
Edward  F.  Watson,  alderman. 
Charles  W.  DcKlge,  councilman. 
T.  L.  P.  I^mson,  councilman. 
John  Pearson,  councilman. 


1866. 

Josiah  (J.  Pcabody,  mayor. 
Charles  W.  Dodge,  alderman. 
Joseph  L.  Sargent,  alderman, 
lienjamin  Walker,  councilman. 
Kdward  C.  Kice.  councilman. 
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lucrative  position,  and  the   vacancy  was  filled   by   the 
appointment  of  Mr.  T.  E.  Lennon. 

On  Thursday  and  Friday,  June  19th  and  20th,  of 
the  past  year  the  New  England  Water  Works  Associa- 
tion held  its  third  annual  meeting  in  this  city,  at  the 
invitation  of  Superintendent  Holden.  The  meeting 
was  attended  by  a  large  number  of  the  members  of  the 
Association,  and  was,  we  trust,  productive  of  much  that 
will  pleasantly  remind  the  members  of  the  hospitality 
which  is  proverbial  in  our  busy  and  industrious  city.  We 
desire  to  extend  our  thanks  to  the  City  Council  of  1884 
for  the  kindly  assistance  rendered  to  the  Board  in  their 
efforts  to  make  the  visit  of  the  Association  a  pleasant 
and  agreeable  one.  That  it  was  successful  we  have 
reason  to  know,  by  the  repeated  expressions  of  com- 
mendation given  to  the  members  of  the  committee  in 
charge  of  the  reception  and  entertainment  of  the  Asso- 
ciation, by  the  members  thereof. 

Respectfully  submitted, 

A.  A.  HAGGETT, 
CHAS.  A.  R.  DIMON, 
JOHN  J.  HOGAN, 
GEO.  W.  FIFIELD, 
EDWARD  B.  PEIRCE, 

■ 

Members  of  the  Loufell  Water  Board. 
In  Water  Board,  Jan.  12,  1885. 

Read  and  accepted,  and  ordered  to  be  transmitted 
to  the  City  Council. 

Attest : 

HORACE  H.  KNAPP, 

Clerk. 
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ACCOUNTS  OF  THE  TREASURER. 


Van  B.  Sleeper,  City  Treasurer  and  Collector  of  the  City  of  Lowell ^ 

in  account  with   Lowell   Water  Works. 


Dr. 

Cr. 

18S4. 

1884. 

Jan.  To  bal  from  old  ac. 

$  1,046  47 

By  Payments  during  the  year,  viz : 

4»              »4 

apprMon  for  1884 

16,000  00 

Interest. 

Salaries. 

1 

Drafts.  Refunds 

4t              14 

Water  Receipts, 

7,831  86 

Jan. 

$  1,230 

$158  33  $  2,715  43 

Feb. 

»• 

4,065  02 

Feb. 

390 

158  34 

2,448  44 

Mar. 

•  ■ 

2,115  67 

Mar. 

210 

150  05 

2,432  62 

Apr. 

*4 

5,52197 

Apr. 

1.745 

144  88 

4,018  63 

May 

«  . 

34,294  42 

May 

46,(K)0 

144  88 

11,888  15  $692  43 

June 

4. 

44,932  54 

June 

6,740 

144  88 

4,692  67        2  25 

July 

44 

17,473  61 

July 

720 

144  88 

10,990  70        2  50 

Aug. 

44 

11,671,39 

Aug. 

330 

217  32 

5,527  32 

Sept. 

ft  • 

6,392  25 

Sept. 

120 

144  88 

6,638  33 

Oct. 

*  « 

9.176  19 

Oct. 

1,685 

144  88 

.3.857  9.')       25  13 

Nov. 

i  ft 

7,122  97 

Nov. 

14,740 

144  88 

3,002  75         t>  'iO 

Dec. 

4« 

iinsfer  to  bal.  ace' 

4 

4,676  37 
t    2,168  69 

Dec. 
Tot.  ^ 

5,660 

201  80 

4.8()9  72       12  50 

4.     Ti 

Bl(H),570  $1,900  00  $0;J,0HO  71  ^rsi  'M 

M75,290  02 

$175,i>lH)02 

TWELFTH    ANNUAL    REPORT 


OF  THE 


City  Engineer  to  the  Water  Board. 


JANUARY  1,   1885. 


REPORT  OF  THH  ENGINEER. 


Office  of  CITY  ENGINEER, 

LowKLL,  Mass.,  Jan.   i,  1884. 

To  the  Lowell  Water  Board: 

Gentlemen  :— The  undersigned  respectfully  submits  the 
Twelfth  Annual  Report  of  the  work  done  by  the  pumping  en- 
gines at  the  Pumping  Station. 

The  calculations  of  the  duty  of  the  engines  were  made  from 
the  records  kept  by  Mr.  James  P.  Roberts,  the  engineer  in 
charge. 

All  the  coal  used  at  the  station  has  been  charged  to  pumping, 
and  no  deduction  of  any  kind  has  been  made. 

The  average  cost  of  pumping  one  million  gallons  from  the  low- 
service  reservoir  to  the  high-service  reservoir  is  ten  dollars, 
which,  added  to  the  cost  of  raising  the  same  quantity  into  the 
low-service  reservoir,  makes  the  total  cost  of  raising  one  million 
gallons  into  the  high-service  reservoir  eighteen  dollars  and  forty- 
seven  cents. 

During  the  year  the  Morris  engine  has  run  forty-five  and  the 
Worthington  engine  five  nights.  January  8th  the  Morris  engine 
pumped  5,979,480  gallons,  and  June  25th  the  Worthington 
engine  5,785,110  gallons,  which  is  the  largest  quantity  pumped 
during  any  run  of  twenty-four  hours. 
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RESERVOIR,  1884. 

The  following  table  shows  the  average  depth  of  water,  the 
number  of  gallons  and  the  temperature  of  the  water  in  the  Teser- 
voir,  and  also  the  temperature  of  the  air  for  each  month.  The 
temperature  of  the  water  was  taken  at  6  a.  m.  and  6  p.  m.,  and  of 
the  air  at  6  a.  m.,  i  and  6  p.  m. 


MONTHS. 


January  

February 

M  arch 

April 

May 

June 

'^»jly 

August 

Septeni!»er 

October 

November 

December 


19.52 


19.56 


19.74 


19.51 


19.71 


18.94 


18.75 


19.08 


18.57 


18.H9 


19,15 


18,GC) 


Quantity 

in 

U.  S.  Oallous. 


29,767,300 
29,834,400 
30,138,900 
29,754,700 
30,084,200 
28,790,400 
28,484,800 
29,029,800 
28,175,700 
28,718,100 
29,151,000 
28,337,700 


Temperature  in 
Degree**. 


Of  Water. 


33.0 
33.6 

35.2 
42.0 
55.1 
66.5 
71  5 
71.9 
67.8 
56.3 
39  6 
33.2 


Of  .Air. 


19  9 
29.6 
33.0 
44.6 
58.6 
72.7 
72.8 
72.2 
67.8 
52.3 
39.9 
30.3 
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The  following  table  shows  the  average  monthly  and  daily  con 
sumption  of  water  for  the  year  1884  : 


-      X 


MONTHS. 


January 


February. 


March. 


April. 


May, 


Juno 


Julv 


August  . 


September 


October  . 


November 


December. 


Total  and  average 


tiallons  per  Montli. 


111,604,800 
87,931,410 
93,803,070 
75,411,170 
81,245,390 
93,819,970 
98,747,970 
98,161,450 
93,357,400 
86,990,100 
79,440,220 

103,358,820 


1,103,871.770 


Respectfully  submitted, 


Gallous  per  Day. 


3,600,150 

3,032,120 
3,025,910 
2,513,700 
2.620,820 
3,127,330 
3,185,420 
3,166,500 
3,111,910 
2,806,130 
2,648,010 
3,334,160 


3,016,040 


GKO.   K.  KVANS,  C//y  En^rinccr, 


TWELFTH  ANNUAL  REPORT 


OF  THK 


Superintendent  of  Water  Works 


TO  THE 


LOWELL  WATER  BOARD 


JANUARY  1,  1885. 


REPORT  OF  THE  SUPERINTENDENT. 


SUPERINTENDKNT'S  OFFICE,  City  Hall, 

Lowell,  January  i,  1885. 

To    t/ie   Lowell  Water  Board  : 

Gentlemen — In  accordance  with  the  requirements  of  the 
City  ordinance,  I  respectfully  submit  herewith  the  twelfth  annual 
report  of  the  Superintendent  of  the  Lowell  Water  Works  for  the 
year  ending  December  31st,  1884. 

The  total  amount  of  water  pumped  into  the  reservoir  during 
the  year  was  1,105,277,600  gallons,  an  increase  of  62,787,100 
gallons  over  the  amount  pumped  in  1883.  Giving  an  average 
daily  consumption  of  about  43  gallons  of  water  per  each  inhab- 
itant. This  includes  all  the  water  that  is  used  for  manufactur- 
ering  purposes  as  well  as  for  domestic  use,  also  for  street  drink- 
ing fountains,  extinguishing  fires,  sprinkling  streets,  etc.  The 
total  quantity  of  water  sold  by  meter  measurement  amounts  to 
281,946,400  gallons,  an  increase  over  last  year  of  21.721,400  gal- 
lons. The  works  and  everything  connected  with  them  are  in 
good  condition,  and  taking  into  consideration  that  over  12  years 
have  elapsed  since  the  pumps  were  first  started,  the  repairs  so 
far  have  not  been  unusually  large. 

The  filter  gallery  has  been  drawn  down  twice  this  year,  June 
6th  and  October  i8th.  Also  at  the  same  times,  the  conduit  was 
blown  off  at  the  Heaver  Brook  standpipe,  and  the  pump  wells 
thoroughly  cleaned.  August  19th  and  20th  all  the  mains 
throughout  the  city  were  given  a  thorough  blowing  out,  and 
since  then  no  complaints  in  regard  to  the  quality  of  the  water 
have  been  made. 
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EXTENSIONS. 

^7»73^  1-2  feet  of  cast  iron  pipe  for  mains  have  been  laid  this 
year,  an  increase  of  576  1-2  feet  more  than  were  laid  last  year. 
This  is  the  largest  amount,  with  the  exception  of  the  year  1881, 
when  the  high  service  works  were  constructed,  that  has  been 
laid  in  any  year  since  1876,  and  is  owing  to  the  large  number  of 
streets  which  have  been  lately  laid  out  on  the  Hildreth  estate  and 
the  Rogers  farm. 

The  24-inch  reserve  line  across  the  Merrimack  river  at  Hunt's 
Falls  has  been  extended,  and  connections  made  on  both  sides  of 
the  river  with  the  12-inch  high  service  line,  so  that  in  case  of 
accident  to  the  12-inch  line,  the  water  can  be  turned  on  to  the' 
reserve  line  without  delay. 

A  2C)-inch  blow-off  has  also  been  connected  to  the  reserve  line 
on  the  Centralville  side  of  the  river. 

LEAKS. 

There  has  been  i  leak  in  joint  of  main  pipe  on  Mammoth 
street,  i  main  pipe  cracked  on  Walker  street,  i  hydrant  blew  off 
on  French  street,  and  i  leak  in  the  cement iined  pipe  on  Middle- 
sex street. 

Thirteen  service  pipes  have  broken  off,  principally  occasioned 
by  the  settling  of  sewer  trenches. 

HYDRANTS. 

There  have  been  17  post  hydrants  set  on  extensions.  The 
flush  hydrant  on  Taylor  street,  corner  of  Merrill  street,  has  been 
removed,  and  a  post  hydrant  set  on  the  opposite  corner.  New 
valves  and  other  repairs  have  been  made  on  15  flush  hydrants 
and  12  post  hydrants.  The  hydrant  on  Meadowcroft  street  has 
been  taken  up  and  reset  on  Bolt  street. 

A  4-inch  fire  service  has  been  put  into  Wm.  Walker  &  Son's 
mill  on  Lawrence  street,  a  4-inch  pipe  has  been  laid  into  the 
premises  of  Woods,  Sherwood  &  Co.,  on  Bridge  street,  and  a  4- 
inch  fire  service  laid  into  Huntington  Hall  on  Shattuck  street. 

METERS. 

There  are  now  1,348  meters  in  use,  an  increase  of  102  over  last 
year. 
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The  amount  of  service  pipe  laid  is  as  follows : 

Laid  (Inring  1884,    f  inch 2,449  feet 

'^         '^       I    inch 7,276  *' 

''       1 J  inch 86  *' 

*'      IJ  inch 863  " 

^*          ''         '*      2    inch 443  '* 


Total  laid  during  1884 11,117  feet 

Add  amount  previously  laid 247,203     *' 


Total  amount  laid 258,320  feet 

ITEMS   OF   OTHER  WORK    DONE. 

During  the  past  year  every  service  box,  street  gate  and 
hydrant  has  been  inspected  and  put  in  good  order.  Large 
pipe  drinking  fountains  have  been  set  in  place  of  old  ones  on 
Cabot  street  near  Merrimack  street,  Middlesex  street  near 
Gorham  street,  Broadway  near  School  street,  Fletcher  street, 
corner  of  Willie  street,  and  Merrimack  street  near  Bridge  street. 
A  new  drinking  fountain  has  been  set  on  Gorham  street  oppo- 
site Moore  street,  and  a  self-closing  fountain  on  Fletcher  street 
near  Button  street  The  gate  houses  at  the  filter  gallery  and 
reservoir  have  been  repainted  and  whitewashed,  and  the  reser- 
voir grounds  kept  in  good  order.  Thirty-one  stop  gates  have 
been  repaired  and  the  stuffing  boxes  packed. 

In  addition  to  the  main  pipes  there  has  been  laid  an  amount 
of  smaller  sizes,  as  follows  : 
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SCHEDULE    OF    SMALL    PIPE    LAID. 


Adams  Court 
Anderson    . 
Canada    . 
Lawrence 
Manu&ctnre 
Nichols 
Quimby  Ave. 
Riverside  Ave. 
Sai'gent  . 
West  Court 
West  Manchester 
Washington 
Wright 

Total 


TOTAL 


NUMBER    AND    KIND    OF    SERVICES    CHANGED    DURING    THE    YEAR. 


SIZE    OF  SERVICES 
CHANGED   FOR 


40 

6      . 
21 


78  Totals 


1  inch. 

1 

2,157 

1  1-4  inch 

1  1-2  inch 

2  inch.  1 

3-4  inch. 

1 

3-4  inch. 

1.50 

3-4  inch. 

1,104 

3-4  inch. 

80 

!^,157 

1.50 

1,104 

80 

Total. 


2,1.57 

1.50 

1,104 

80 

3,.51K) 


In  conclusion,  I  desire  to  express  my  sincere  thanks  to 
your  honorable  Board  for  the  uniform  kindness  extended  to  me 
in    the  discharge  of  my  several  duties  during  the  past  year. 

Respectfully   submitted, 

HORACE  G.  HOLDEN,  Suft. 
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LOW  SERVICE.— WATER  PIPES  LAID  IN  1884. 
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LOW  SERVICE.— WATER  PIPES  LAID  IN  i 


Quiinby  At. 

Eitendfd 

River 

"    n.w'ly  to  Dracut  line 

KiverconnectioD 

At  Merrimack  Iliver    . 

Itojal      . 

Extended  aontlierly  . 

RoeerB 

Harrison  and  Clay 

Stevens  . 

South  of   rine.  extended 

Shaw   .        . 

Tannpr   . 

Southw'ly   from  Howani 

Tanner   . 

South  w'ly   from   Lincoln 

Taylor 

Extended  easterly 

WashiDBlon    . 

Sautherly  from   Leverelt 

Ware  . 

Extended  south Rrlj 

West       .        . 

Extended  northerly  . 

Wosl  Mason 

Westerly   fiom    Haslinj;s 

Woodwanl  A  v. 

M'inoth  lEoad  and  Ituller 

Sln-<,l  .        . 

South'Iy  from  Aikfsn  Av 

IlydriNls  . 

Total  in  f 

Pi 

I.cnKth  sliort'cil  by  relay'g  Mcadowcrofl  st 


.Mi>ailowi;rofl  rclaid  4IIU  feci  on  acoouiil  of 
change  in  st.  lines,  tcn;;tii  now  is 
length  previously  Riven,  llimi— :n  fldif.l 
Taylor  retald  with  S-ini^h  pipe         .  . 
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HIGH    SERVICE— WATER    PIPES   LAID   IN    1884. 


LKNOTU   IN   FEET. 

STREETS. 

B^TWEEH  WHAT  STREETS. 

24  in. 

30  in. 

18  in. 

6  in. 

4  in. 

Belmont  ave,  . 

Mansur  and  Talbot,    . 

280 

280 

Mansur, 

Extended  to  Belmont  av. 

185 

185 

Talbot,     . 

Extended  to  Belmont  av. 

297 

207 

Hydrants, 





11 



11 

Totals,     . 

779 

770 

HIGH    AND   LOW   SERVICE— SUMMARY   OF   WATER    PIPES 

LAID   IN    1884. 


24  inch.  20  inch. 

8  1-2  in. 

0  inch. 

j    4  inch.      Totals. 

Low  Service,      .... 
High  Service, 

185 
185 

00 

2.518 

llOO^^i 
770 

2,287 
2,287 

10,052i 
770 

Total  in  feet, 
Pipes  laid  previous  to  1884    . 

2,518 

12081 i 

17,7:^1  i 
380,847 

Totol  in  feet,  Jan.  1,  1885 
ToUl  in  inches,  Jan.  1, 1885 

407,578i 
77.10 
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LIST    OF    STOP    GATES    SET    DURING     THE    YEAR    ENDING 
DEC.  31,  tSSs. 


Iluilngs 

12.2 feet  weat  from  eaat  line  HuKnga  street;  1.0 
loot  soDth  from  south  line  Liberty. 

, 

Ulley  Avenue 

4.0  (eel  west  (rom  west        ¥5            ,  15  0  feet 
■oulli  from  north  line  Lillej  Avenue. 

. 

Maple 

n.O  feet  north  fiom  south  iine  Maple  SlreM: 
1.0          ^^'p           west  line  Gorham  Street. 

' 

OsBood 

3-1/t.                                    line  Westford;  1.1.(1 
feet  east  from  West  line  Osfiood  Street. 

1 

River  CroMJng 

North  aide   of   river;  20  inch— 1 
South  aide  of  rlvar. 

1 
1 

■ 

SIlAW 

13.4  feet  south  from  nortli  line  Shaw. 

1 

Tanner 

10  ft.  east  from ,  weat   line   Tanner    St.    about 
on  westerly  line  Howard  street. 

Taiinpr 

l.r>  feel  southerly    from    south  westerly    line 
Lincoln;  15  feet    northwesterly   from  bonnil 
sontwestarly  corner  Lincoln  and  Tanner. 

1 

!  1 

•Taylor 

23  feet  southerly  from  northerly    line  Taylor  St. 
on  east  line  Lawrence  street. 

Womlwartl  A  v. 

4  feet  westerly  from  westerly  line   Mam.  Roa.i; 
7  feet  northerly   from   southerly  line  Wood- 
ward Avenue. 

•Rcplnces  4-liich  gntp. 
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"Wrought  Iron  Pipe.— 100  feet  2-inch,  700  feet  1 1-2  in..  50  ft.  1-ineh,  500 
feet  3-4-inch.  Stop  Gates. — 1  4-inch,  1  6-inch,  1 8-inch,  1  8-inch  old  style. 
Hydrants. — 1  post,  1  flush,  18  second-hand  hydrants,  7-hydrant  frames 
and  covers,  2  gate  frames  and  covers.  Solder  Nipples.  34  1-inch,  2  2-inch 
48  3-4-inch.  Tees.— 10  3-4  inch,  35  1-inch.  Crosses.- 30  3-4-inch.  Unions. 

3  JO  5-8  inch.  40  3.4-inch,30  5-8-solder  uaions,(30  right  5-8-in.  solder  unions,  85 
1-inch.  Bushingrs.— 25  assorted  bushings,  elbows  100  assorted.  Sockets. 
13  3-4-inch  sockets,  45  1-inch  Corporation  Cooks.— 14  5-8-inch,  45  1- 
inch.  Stop  and  Waste  Cocks.— 18  3-4-inch,  7  1-inch,  4  5-8-inch,  1000 
assorted  couplings.  Lead  Connections.— 80  1-inch,  8  1-2-inch.  6  iron  side- 
walk boxes,  100  wood  sidewalk  boxes.  1  hydrant  box,  2  giiw  horses,  2  buck 
saws,  8  hand-saws,  1  pipe  testing  machine,  2  pipe  benches,  4  tool  boxes,  3 
derricks,  1  fall  rope  and  blocks,  2  set  iron  patent  pully  blocks,  1  chain,  4 
wheelbarrows,  2  tongs  for  cleaning  sidewalk  boxes.  2  old  style  gate  covers.  4 
set  castings  for  drinking  fountains,  1  cord  logs  for  blasting  purposes,  1  1-2 
tons  hay,  1  1-2  tons  carrots,  4  horse  blankets,  2  canvass  horse  covers,  2 
horses.  4  set  harnesses,  100  feet  drain  pipe,  50  pick  handles,  7  crowbars,  60 
feet  rubber  hose,  1  hose  reel,  2  brass  goose  necks  for  hydrants.  30  calking 
sets,  5  nail  hammers,  300  sidewalk  caps.  4  pairs  rubber  boots,  150  feet  can- 
vass hose,  30  iron  lug  straps,  250  lbs.  bolts.  10  assorted  files,  12  assorted 
gravel  screens.  5  hanging:  irons  for  bridges,  10  iron  bands  for  pipe,  75  lbs. 
cotton  waste,  200  lbs.  iron,  1  grind  stone,  1  set  blacksmith  tools,  6  screw- 
drivers, 10  lbs.  iron  washers.  30  lbs.  assorted  nuts,  5  hand  hatchets,  1  axe.  3 
trowels,  800  lbs.  steel  in  drills,  4  scrapers  for  blasting  purposes,  S  lbs,  pipe 
wedges,  3  yarning  iions,  2  lead  ladles,  5  sling  ropes.  1  iron  rake,  6  square 
pointed  shovels,  8  wood  plugs  for  main  pipe,  5  lbs.  shims  and  wedges,  2  tag 
ropes.  1  root  axe,  1  dualin  pot,  1  ten  gallon  can,  200  lbs.  old  brass,  2  surcin- 
gles, 2  halters,  2  pungs,  2  horse  brushes.  2  hay  forks,  2  manure  forks,  1  wag- 
on jack,  2  express  wagons,  12  hammer  handles,  1-16  foot  straight  edge,  10 
striking  hammers,  9  steel  points,  400  lbs.  pig  lead.  3  set  old  blocks,  2  lead 
pots.  2  furnaces  for  melting  lead,  1  zink  pump,  1  Edson  patent  pump,  2  cop- 
per force  pumps,  1  keglOd  nails,  l-4keg20d  nails,  2  wagon  wrenches,  40  as- 
sorted wrenches,  8  rammers.  3  paving  mauls,  40 shovels,  50  picks,  8  draught 
chains,  1  bbl.  cement,  1-4  bbl.  white  clay,  2  snow  shovels,  1  work  shop,  1  car- 
riage houv,  1  stable,  1  store  shed,  2  spirit  levels,  1  rubber  diaphragm  for 
pumps,  200  feet  lumber  for  repairing  boxe.«.  1  pattern  for  making  boxes,  17 
dippers  for  drinking  fountains,  75  feet  3-4-inch  lead  pipe,  150  feet  block  tin 
wire,  2  portable  closets,  12  lanterns,  1-2  gi'oss  lamp  wicks.  2  ratchet  cutters, 

4  pipe  cutters,  4  pipe  vices,  15  dies,  2  ratcliet  die  plates,  3  die  plates,  4  pipe 
tongs,  1-2-inch  auger.  2  1-2-inch  taps,  2  1-inch  taps,  1  1  l-2-inch  taps.  5  oil 
cans.  5  bottoms  for  Worthington  meter,  2  lbs.  sealing  wax,  1  box  crayons, 
1-4  box  wax  candles,  10  assorted  gjite  screws.  3  set  packing  patterns,  5  lbs. 
le:ither.  1  wire  brush,  2  oil  pans.  1  brass  lantern,  2  brass  lamps,  125  feet 
block  tin  tubing.  1  solder  pot  and  mould,  2  pairs  pliers,  1  pair  cut  nippers,  2 
hard  packinir^  for  meters,  10  valve  and  valve  seals,  1  roll  packing  paper,  30 
spindles  to  Worthington  meter,  3  taping  machines,  I  leather  tool  bag,  1  tin 
match  saf^  2  rubber  connections,  1  fore  plane.  1  iron  wood  mallet,  3  solder 
irons,  1  press  drill,  2  washer  cutters,  1  set  steel  numbers,  1  lath  dog,  1  foot 
lathe,  1  universal  chuck,  1  seive,  l  iron  bucket  for  te&ting  meters,  3  bits,  10 
ends  to  Worthington  meter,  1  surface  plate,  1  5-gal.  cjin.  1  2-gal.,  2  1-gal.,  2 
l-2gal.,  1  quart,  1  4-quart  wood  me:isure,  1  tin  tunnell,  2  desks,  1  grain  box, 

1  large  map  of  main  pip*^,  1  10-feet  ladder,  1  coal  stove,  1  coal  hod,  1  counter 
scale,  1  platform  scale,  2  brooms,  4  chairs,  2  tanks  for  testing  metei-s,  12 
monkey  wrenches,  4  Stilson  wrenches.    Worthinfrton  Meters. — 2  2-inch, 

2  1-2  inch.  Desper  Meters.— 1  1-inch.  2  5-8-inch.  Duplex  Meters.— 
2  1-incli.  Pitts  Rotary  Meter.— 1  5-8-inch.  Crown  Meter  —  10  1-inch, 
2S  3-4  inch,  13  5-8-inch.— Second  Hand  Meters  Ball  and  Pitts.— 3  5-8 
inch.  Hydrant  Packlnflrs.— .35  also  33  4-inch  for  tap,  33  4-inch  for  bot- 
tom. 34  5-inch  for  top,  36  5-inch  for  bottom.  10  pa(!kings  for  4-inch  gate,  12 
for  6-inch  gate,  6  for  8-inch  gate,  3  for  12.inch,  1  for  10-inch  gate, 
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CITY  COUNCIL, 

ACCOMPANIED  BY  THE  REPORTS  OF  THE  CITY  ENGINEER 

AMB  OF  THE  SUPERINTENDENT  OF  WATER  WORKS. 

TO  THE  WATER  BOARD. 

■   .  JANUARY    i2th,    1886. 


LOWELL,  MASS. : 

CITIZEN     SEWePAVEB    CO.,    PaiSTEHB. 


14  '■'^r. 


CITY  OF  LOWELL. 


In  Common  Council,  Jan.   15,  1886. 

Read  and  sent  up  to  the  Board  of  Aldermen. 

DAVID   CUASE,  Clerk, 


In  Board  of  Aldkumen,  Jan.   15,  1886. 
Read  by  title  and  ordered  on  file. 

SAMUEL  M.  CHASE,  City  Clerk. 


CIVIL  ORGANIZATION,  LOWELL  WATER  WORKS. 


From  their  commenoement  to  Jan.  1, 1886. 


JOINT  SPECIAL  COMMITTEES. 


1880. 


Jonatluin  P.  Folsom,  mayor. 
Charles  A.  Stott,  alderman. 
Cyrus  H.  Latham,  alderman. 
William  H.  Anderson,  councilman. 
Frederick  T.  Greenhalge,  councilman. 
Albert  A.  Haggctt,  councilman. 
Edwin  Lamson,  councilman. 

1870. 

Jonathan  P.  Folsom,  mayor. 
Charles  A.  Stott,  alderman. 
Albert  A.  Ha^gett,  councilman. 
^  m.  Kittredge,  councilman. 
Wm.  O.  Fiske,  councilman. 


isn. 


Edward  F.  Sherman,  mayor. 
Albert  A.  Haggett,  alderman. 
Henry  P.  Perkins,  councilman. 
Jeremiah  Crowley,  councilman. 
William  DoUbins,  councilman. 


1872. 

Josiah  G.  Pealwdy,  mayor. 
Alexander  G.  Cumnock,  alderman. 
Ilenrj'  P.  Perkins,  councilman. 
Xathaniel  C  Sanborn,  councilman. 
Crawford  Bumhara,  councilman. 


WATER    COMMISSIONERS. 
187a-*71-'72. 
chairman. 


Lovi  Spraa:ue,  chair 
Wm.  E.  Livingston. 


Henry  li.  Wilder,  resigned  S<»i)t,  26, 1871. 
SMmu'cl  K.  Hutchinson,  clecteu  to  fl]lva<^aiiey. 


WATER  BOARD. 


1873. 


1878. 


Levi  Sprague,  president,  from  the  citizens. 
William  F.  Salmon,  from  the  citizens. 
Jonathan  P.  Folnom.  alderman. 
Nathaniel  C.  Sanborn.  r/>uncilman, 
Nathan  W.  Frye,  councilman. 

1871. 

Levi  Sprague,  president,  from  the  citizens. 
William  F.  Salmon,  from  the  citizens. 
Nathaniel  C.  Sanl>om,  alderman. 
Nathan  W.  Frvc,  councilman. 
G.  W.  S.  Hurd,  councilman. 

1875. 


Albert  A.  Haggett,  pres.,  from  the  citizens. 
Jnmes  W.  Bunnett,  from  the  citizens. 
Horace  R.  Barker,  alderman. 
John  F.  Kimball,  councilman. 
Charles  H.  Harvey,  councilman. 

1879. 

Albert  A.  Hsggett,  pres,,  from  the  citizens. 
James  W.  Bennett,  from  the  citizens. 
Horace  R.  Barker,  alderman. 
Edwarri  B.  Pierce,  councilman. 
Robert  G.  Bartlett,  councilman. 

1880. 


Geo.  Rnnels.  president,  from  the  citizens,  re-    Albert  A.  Haggett,  pres.,  from  the  citizens 


slirned  Nov.  0,  1875. 
Cyrus  H.  Latham,  president  pro  tern. ;  from 

the  citizens. 
Benjamin  Walker,  alderman. 
Albert  A.  Haggett,  councilman. 
Earl  A.  Thisseli,  (rouncilmau. 

]b76. 

Cyrus  W.  Latham  pres.,  from  the  citizens. 
£arl  A.  Thisseli,  from  the  citizens. 
Albert  A.  Haggett,  alderman. 
Bcni.  O.  Dean,  councilman,  resigned  May, 

John  F.  Kimball,  councilman,  elcctc<l    to 

fill  vacancy. 
Orford  R.  Blood,  councilman. 

1877. 

Cyras  H.  Latham,  pres.,  from  the  citizens. 
Albert  A.  Haggett.  from  the  citizens. 
Horace  R.  B.irker,  alderman. 
John  F.  Kimball,  councilman. 
Janea  W.  Bennett,  councilman. 


James  W.  Bennett,  from  the  citizens. 
Rolxjit  Woo<i,  alderman. 
Charles  C.  Hutchinson,  Councilman. 
Edward  B.  Pierce,  councilman. 


1881. 

Albert  A.  Haggett,  pres.,  from  the  citizens. 
.James  W.  Bennett,  from  the  citizens. 
Robert  Wood,  alderman. 
Charles  C.  Hutchinson,  councilman. 
Samuel  Hosmer,  councilman. 


1882. 

Albert  A .  Haggett,  pres.,  from  the  citizens. 
Charles  C.  Hutchiisnn,  from  the  citizens. 
Thomas  R.  Garity,  alderman. 
William  N.  Osgoo«t,  councilman. 
Frank  Wood,  councilman. 


WATER  BOARD. 


1888. 

Albert  A.  Haggeti,  pres.  from  the  clUxens. 
Cbas.  C.  IIutcEtDBon,  from  the  citizens. 
George  W.  Fifleld,  alderman.'i 
Edward  B.  Peirce,  councilroaD. 
Jobn  J.  Hogan,  councilman. 

1885. 

Albert  A.  Haggett,  pres.  from  tbe  citizens. 
C.  A.  B.  Dimon,  from  tbe  citizens. 
James  Francis,  aldeiman. 
Alfred  M.  Cbadwick,  councilman.]  *  ."     7!  7 
Arnold  8.  Welch,  councilman.  i_ 


1884. 

Albert  A.  Haggett,  pres.  from  the  citizens. 
C.  A.  R.  Dimon,  from  the  citizens.  .  .  ^ 
George  W.  Fifleld,  alderman. 
Edward  B.  Peirce,  councilman. 
John  J.  Hogan,  councilman. 

1886. 

Walter  Cobum,  pres.  from  the  citizens. 
C.  A.  R.  Dimon,  from  the  citizens. 
James  Francis,  alderman. 
Arnold  S.  Welch,  councilman. 
Frank  W.  Howe,  councilman. 


Investigations  were  made  at  various  timesy  by  order  of  the  City  Coun-^ 
cil  for  the  introduction  of  pure  water  into  the  city,  viz :  By 
Joint  Special   Committees  consisting  of  the  following  named 


citizens  : 

ISSd. 

Oliver  M.  Wliipple,  alderman 
George  Browneil,  alderman, 
Thomas  Hopkinson,  cooncllman. 
Beqjamln  walker,  councilman. 
David  Dana,  councilman. 


1839. 

Oliver  M.  Whipple,  alderman. 
John  Clark,  alderman. 
Thomas  Hopkinson,  councilman. 
Benjamin  Walker,  councilman. 
John  Nesmith,  councilman. 


1848. 

Jefferson  Bancroft,  mayor. 
Oliver  M.  Whipple,  alderman. 
David  Dana,  alderman. 
John  Avery,  councilman. 
Otis  L.  Allen,  councilman. 
Thomas  Hopkinson,  councilman. 
Ignatius  Tyler,  councilman. 

1865. 

GeoTffe  W.  Norris,  alderman. 
Edward  F.  Watson,  alderman. 
Charles  W.  Dodge,  councilman. 
T.  L.  P.  Lamson,  councilman. 
John  Pearson,  councilman. 


1866. 

Josiah  G.  Peabody,  mayor. 
Charles  W.  Dodge,  alderman. 
Joseph  L.  Sargent,  alderman. 
Benjamin  Walker,  councilman. 
Kdward  C.  Rice,  councilman. 


WATER  BOARD,  1886. 


Ptestdent  .        .        Walter  Coburn. 

Term  expires  first  Monday  in  May,  1887. 

C.  A.  R.  DiMON, 

Term  expires  first  Monday  in  May,  1886. 

Alderman  James  Francis. 

Councilman  Arnold  S.  Welch.  Councilman  Frank  W.  Howe. 

Clerk    .     .     .     Horace  H.   Knapp. 

Superintendent  of  Works Horace  G.  Holdsn 

Foreman  of  Works Thomas  Doyle. 

Engineer  at  Pumping  Station      .         .  .         .     James  P.  Roberts. 

Service  Clerk Leonard  T.  Farris. 

Inspectors. 
JouN  J.  Bancroft.  Andrew  J.  Devoll. 

Thomas  E.  Lennon.  Willard  S.  Knowlton. 

Meter  Inspector. 

Henry  E.  Sprague. 

^^**The  Water  office  is  open  daily,  from  9  a.  m.  to  3  r.  m.,  and  on  Monday 
evenings,  from  7  to  8  oVlock. 
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Oefice  of  Lowell  Water  Board, 

Lowell,  Mass.,  Jan.  12,  i886* 

To  the  City  Council  of  the  City  of  Lowell: 

Gentlemen — The  Lowell  Water  Board  in  com- 
pliance with  the  Ordinances  of  the  City  of  Lowell 
herewith  present  the  Thirteenth  Annual  Report  of  the 
Board : 

The  year  1885  has  been  in  the  Water-Works 
department  one  of  continued  prosperity,  and  we  are 
pleased  to  be  .ible  to  report  an  increase  of  the  net 
charges  for  water  of  nearly  $7,000  over  the  charges  of 
1884. 

All  departments  of  the  Water-Works  are  in  ex- 
cellent condition,  and  are  in  charge  of  faithful  men, 
w^ho  have  been  long  in  the  service  of  the  city,  in  this 
department. 

For  the  details  of  work  done  by  this  department 
we  would  refer  to  the  accompanying  Reports  of  the 
Superintendent  and  Engineer. 

This  department  has  always  been  fortunate  in 
having  unanimity  of  action  within  the  Board,  every 
member  taking  a  personal  interest  in  the  work  of  the 
department,  so  that  a  line  of  action,  after  careful  con- 
sideration, being  adopted,  all  have  assisted  to  carry  it 
forward  to  a  successful  result. 

The  first  meeting  of  the  Board  for  the  year  1885, 
was  held  on  the  evening  of  January   12th,  the  board 
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Ward  to  repair  the  Beacon   Street  Reservoir  at   the 
following  rates,  viz.: 

For  Hoisting  Engines  per  day $2.00 

••    Steam  Derricks      '»     *»  2.00 

••    Hand  »♦  •»     "  1.00 

All  wheelbarrows,  dirt  boxes,  chains,  bars,  picks 
and  shovels,  mortar  boxes,  etc,  per  day,  $i.oo,  and  a 
commission  of  15  per  cent,  on  actual  cost  of  labor  of 
teams  and  men,  for  superintendence. 

STATISTICS. 

The  total  amount  of  water  pumped  during  the  year 
was  1,299,730,280  U.  S.  gallons,  against  1,105,277,600 
U.  S.  gallons  in  1884,  and  the  daily  average  pumped 
was  3,560,904  gallons,  against  3,157,936  in  1884,  ^^ 
increase  for  the  year  of  194,452,680  gallons,  and  of 
402,968  gallons  in  the  daily  average. 

The  quantity  of  coal  consumed  during  the  year  for 
all  purposes,  excepting  for  the  High  Service  Supply 
was  i,2i9i»Vo*V  tons  against  1042^88  tons  in  1884.  For 
the  High  Service  supply  the  consumption  during  the 
year  was  28^58  tons  against  30^285  tons  in  1884. 

There  have  been  532^*5  gallons  of  water  raised 
i6ot^o  feet  high  for  each  pound  of  coal  consumed  during 
the  year. 

There  are  now  laid  791V0  miles  of  street  mains,  the 
increase  for  the  year  having  been  21  So  miles.  The 
total  net  charges  for  water  rates  for  the  year  after  de- 
ducting all  abatements,  and  the  charges  for  service 
pipes,  have  been  $153,748.32  against  $145.99993  lor 
the  year  1884,  an  increase  for  the  year  of  $7,748.39. 

The  following  table  will  show  the  monthly  charges 
for  water,  from  the  commencement  of  the  Works  to 
December  31st,  1885,  with  all  abatements,  and  total  net 
charges : — 
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FINANCIAL  STATEMENT. 

The  total  gross  amount  of  bills  sent  to  the  City 
Treasurer  for  collection  for  this  department  for  the 
year  ending  Dec.  31,  1885,  is  as  follows,  viz: 

For  Water  RaU>8 ^92,565.17 

Metered  water 63,283.81 


• 


ToUl  for  the  use  of  water $155,848.98 

For  ser^-ice  pipe  and  laying 81,036.70 

Meters  sold 2.275.50 

Snndiy  accounts 3,101.61        7,013.81 

Total  charges  for  the   year $162,862.79 

The  following  statement  exhibits  receipts  and  ex- 
penditures for  the  year,  the  net  cost  of  the  Water 
Works,  including  the  interest  on  the  Water  Loan,  and 
all  expenses  in  excess  of  receipts  for  water  rates;  also 
the  total  cost  and  expenses  of  the  Works  by  taxation: 

Net  cost  of  Water  Works  to  Jan.   1,  1885,  iis   per   last  annual 

report $2,370,294.37 

Expended  during  the  year  for  Water  pipes,   and   for  laying  the 
same,  and  all  other  items  of 

CONSTRUCTION. 

« 

Materials  for  Mains,  Services,  &c.  : — 

Caat-iron  pipe $4,094.36 

Cast-iron  specials 319.96 

WroDght-iron  pipe  and  fittings 776.70 

Iron  castings 170.76 

Brass  castings 22.12 

Lead  pipe 1,296. 17 

Lead  pig 296.65 

Tin  pig 21.24 

Powder,  fuse,  &c 76.40 

Stop  and  waste  cocks 836.28 

Hardware 100.45 

Teaming  pipe 123.08 

Lumber 244.56 

Freight 314.29 

Amounts  carried  forward,  $8,692.92  $2,370,294.37 
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Amounts  brovght  forward,  $8,692.92  $2,870,294.87 

Wood 26.00 

Tinning  coaplings 8.34 

Kjanizing  boards 40.61 

Cement 1.24 

Charcoal 2.40 

Concrete 39.26 

Damage 1.00 

Senrice  boxes 308.41 

Water  gates 723.60             « 

Hydrants 668.20 

Hydrant  repairs 6.75 

Hydrant  castings 163.58 

Hydrant  freight 20.24 

$10,696.44 

Labor,  Pat-Roll  on  acct.  of — 

Extensions $1,969.97 

Services 1,144.89 

Piping 773.66 

Foreman 870.17 


$4,758.69 
$15,455.03 


xMajntb:naxck. 

Expended  for  repairs,  current  expenses,  pump- 
ing, &c. ,  viz  : — 

Repairs. 

Iron,  steel,  &o., $250.70 

Brass  castings 104.01 

Tools,  purchased  and   repaired 90.01 

Hardware 105.72 

Lumber 138.18 

Leather 0.17 

Teaming 25.43 

Clay  pipe 4.40 

Cleaning  conduit 15.55 

Rubber  boots 60.25 

Brick 2.40 

Sundnc* 139.85 

Labor  pay-roll 4,872.53 

Labor 167.51 

Total  repairs $5,092,37 

Amount  canted  forward, 


$2,370,294.37 
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Amount  hroughi  forward,  02.370,294.37 

Cdrbent  Expenses.     Pay-roll. 

Salaries $1,893.55 

Inspection 2,805.28 

aerkhire 2,845.54 

City  Engineer 669.55 

$8,213.92 

Materials. 

Printing,  stationery,  &c 396.11 

Postage  stamps 29.80 

Travel  and   express 80.84 

Sundries,  office 102.65 

Telephone 255.25 

Analyses  of  Water 100.00 

Flushing    sewers 33.00 

Rent  of  water  office 75.00 

Coal 5.50 

Com,  oats,  straw,  &c 230.03 

Gas 1.86 

Sundries,  pipe  yard 96.95 

Horse    shoeing 63.97 

Repairing   wagons 210.18 

Repairing  harnesses 68.65 

Horfie,  wagon,  sleigh  and  harness 386.00 

Lumber  (fence  at  pipe  yard) 110.54 

Labor  at  pipe  yard 65.58 

Total  current  expenses $10,515.8:^ 

Pumping  Ac<odnt. 

Coal $5,113.69 

Labor  pay-roll 3,757.11 

Labor 48.69 

Steam  indicator 63.00 

FeltinR 27.61 

Iron,  s'eel,   &c 148.16 

Packing 26.88 

Oil 151.38 

Gas 127.12 

Wood 9.89 

Freight 1.05 

Brooms 4.50 

Lumber 3.41 

Printing ; ^ 7.76 

Spndries 84.73 

Soap 5.44 

Amounts  carried  forward,  $9,680.31  $2,370,294.37 
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AvMUHi  brought  forward,  92,370,294  37 

Riser  VOIR,  High  Service. 

Ltnd,  MUt(in  Fox 82,50000 

Interest,     '*      »*  278.33 


Total  High  Service  Reservoir  acct ^2. 778.33 

RECAPITULATION. 

Total  construcr ion  account $1.'»,455.03 

**     repairs ^5,992.37 

**     Current  expense 10,515.83 

*•     Pumping 9,777.57 

*•     Meter 3.320.25 

•*     Reservoir  (Beacon  Street)....  14,7()(>.27 

(High   Service)....  2,778.33 


Total  maintenance  account 8  47,150.02 

Meters  purchased 1,418.59 


Amount  expended  for  the  year  exclusive  of  in'er  st...  80LO:>0.24 
Interest  paid  during  the  year II  1.850.00 


ToUl  expenditures  for  the  year -SI 75,880.24 

^2.510. 174. 61 

CREDITS. 

Amounts  received  by  the  City  Trcjisurer  during  the 
year  for  water  rates,  service  pipes  and  sun- 
dries, viz : 

For  account  of  1884 8  15,020.30 

"       *•  I8tf5  142  930.43 


Total  receipts  for  the  year $157,95G.79 

Net  cost  of  works,  Including  interest  on   Water  Loan   to  Jan. 

1,  1886 i$.',388,217.82 

Present  debt  of  the  city,  by  bonds  and  notes,  on  account  of   con- 
struction of  Water  Works ^1,890.000.00 


Total  amount  paid  from  the  City  Treasury  to  Jan.  1,  1880,  by 
taxation  on  account  of  Wa*er  Works,  in  excess  of  re- 
ceipts from  r.fOans  and  water  rates  8513,217.82 

Value  of  Water  Works  Sinking  Funds,  Jan.  1,  1886  511,557.96 


81,024,775.78 


Ket  cost  of  Works,  including  in'ere>t  on  Water  Loan  to  Jan. 

1.  1886  82,388,217.82 

Whole  amount  paid  by  taxstion,  and  by  appropriation  for  the 
sinking  Funds,  and  the  value  of  the  accumulation  of 
said  Funds,  Jan.  1,  1886  81 ,024,775.78 


Debt  of  the  city  on  account  of  Water  Works,  in  excess  of  Water 

Works  Sinking  Funds,  Jan.  1,  1886  81. 363.442.04 
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The  following  table  will  show  the  gross  cost  of  the  Water  Works,  yearly, 
from  the  commencement  of  the  same  to  Jan.  Ist,  1886 : 


Expended  in    1870 

1871 

1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 

Gross  cost  of  Works  to  Jan.  1,  1886, 
Receipts  from  various  sources  to  Jan.  1,  1886, 

Net  cost  of  Works  to  Jan.  1,  1886, 


$  95,057.00 
624,151.66 
660,708.40 
349,717.87 
233,370.63 
275,660.78 
221,502.24 
163,814.28 
158,610.15 
150,047.82 
154,391.59 
231,171.27 
173,645.92 
179,713.23 
174,552.71 
175,880.24 

$3,921,895.79 
1,533,677.97 


$2,388,217.82 
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The  followiDg  table   will   show   the   expenditures   and  receipts  of   the 
Works  from  1878  to  1886,  exclusiye  of  the  interest  on  the    Water  Debt : 


Expenditures. 

Beceipts. 

Expenditures  in 
excess  of  r  joeipts. 

Beceipts  in  excess  of 
expenditures. 

1873 

$188,876.59 

#  57,739.48 

$130,637.11 

1874 

128,105.63 

80,625.66 

47,479.98 

• 

1875 

170,096.78 

94,908.14 

76,187.64 

1876 

115,012.24 

98,815.54 

16,196.70 

1877 

58,988.72 

100,826.63 

$46,837.91 

1878 

49,900.15 

104,142.87 

54,242.72 

1879 

42,157.82 

110,185.34 

• 

68,027.62 

1880 

45,081.59 

123,740.49 

78,708.90 

♦1881 

121,601.27 

128,063.97 

6,452.70 

tl882 

64,525.92 

140,397.96 

75,872.04 

1883 

65,673.23 

152,682.99 

86,909.76 

1884 

64,982.71 

154,437.65 

89,454.84 

tl886 

64,030.24 

157,966.79 

93,926,65 

♦      In  1881  there  were  expended  the  following  extraordinary  amonnts : 
For  RiTer  crossing,  24  inch  reserve  line  $  9,988.69 

For  High  Service  Water  supply  67,969.39 

t      In  1882,  High  Service  Water  supply  10,898.69 

(  X      In  1885,  Beacon  Stre«t  Reservoir  14,766,27 

Had  these  extraordinary  expenses  not  occurred,  the 
excess  of  receipts  over  expenditures  for  those 
years  would  have  been  respectively  $74,410.68, 
$86,770.63  and  $108,692.82. 
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For  the  report  on  the  Sliding  of  the  Paving  at  the 
Beacon  Street  Reservoir,  we  would  refer  you  to  the 
accompanying  Report  of  the  Engineer  in  charge. 

The  thanks  of  the  citizens  of  Lowell  and  of  this 
Board  are  due  to  Messrs.  Davis  and  Francis,  Consulting 
Engineers,  and  also  to  the  City  Engineer,  Mr.  Evans 
who  devoted  his  best  thought  and  talents  to  the  work, 
and  it  reflects  great  credit  on  his  ability,  that  all  of  his 
suggestions  received  the  unqualified  approval  of  the 
eminent  Consulting  Engineers. 

The  Pumping  Station  is  in  perfect  condition,  under 
the  watchful  care  of  our  Engineer,  Mr.  Roberts,  whose 
long  and  faithful  services  need  no  word  of  commenda- 
tion from  us. 

We  would  recommend  that  in  the  near  future,  as 
soon  as  the  net  receipts  have  reached  a  certain  point,  that 
increased  facilities  for  filtering  be  supplied,  that  all  the 
water  used  may  be  filtered.  This  growing  need,  we 
trust,  will  suggest  itself  to  future  Boards. 

The  Ordinance  Licensing  Plumbers  and  Pipe  Fit- 
ters, has  during  the  year  been  made  a  part  of  the  Or- 
dinances of  the  City  of  Lowell.  And  the  Board  turn 
over  to  our  successors  the  duty  of  promulgating  rules 
and  regulations  which  shall  govern  Plumbers  and  Pipe 
Fitters  in  their  work  in  connection  with  the  City  Water 
Works. 

Under  the  protecting  care  of  the  City  Council  of 
1885,  ^^^  Water  department  now  occupy  commodious 
departments  on  the  ground  floor  of  the  Government 
Building  supplied  with  a  fire-proof  vault,  where  the 
valuable  Records  of  the  Department  may  be  safely 
kept,  relieving  us  of  constant  anxiety,  that  in   case    of 
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fire  in  the  building,  Records  representing  thousands  ol 
dollars  to  the  City,  would  be  destroyed. 

We  commence  another  year  with  every   prospect 
of  continued  prosperity. 

Respectfully  submitted, 

WALTER  COBURN, 
CHA8.  A.  R.  DIMON, 
A.  M.  CHADWICK, 
JAMES  FRANCIS, 
ARNOLD  S.  WELCH, 

Members  of  the  Lowell  Water  Board. 
In  Wateb  Board,  Jan.  12,  1886. 

Read  and  accepted,  and    ordered   to  be    trans- 
mitted to  the  City  Council. 

Attest : 

HORACE  H.  KNAPP, 

aerk. 
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CiTT  TbXASUKBB  of  liOWXLL  IN  ACCOUITT  WITH  LOWBLL  WaTBB   WOBKl. 


Db. 


Cb. 


ia85. 


Jtn.    To  appropriation    •    3000.00 


1885. 
By  payments  during  the  year,  via : 
Interest.    Salaries.    Drafts.  Refunds. 


It 

••  Water  receipto 

6,692.73 

$  3,210 

$158.33 

$2,593,44 

Feb. 

6,092.13 

330 

158.34 

4,545.45 

Mar. 

1,794.98 

300 

158.33 

1,769.00 

Apr. 

4,639.10 

1,745 

158.33 

2,179.86 

May 

28,721.64 

46,870 

151.89 

2,998.74  $991.90 

June 

53,033.26 

5,630 

158.33 

7,028,21 

2.76 

July 

21,114.51 

1,140 

158.33 

5,993.59 

88.86 

Aug. 

12,793.84 

420 

158.34 

5,932.38 

8.82 

Sept. 

6,225.18 

158.33 

3,908.35 

Oct. 

?T8 
Not. 

7,499.53 
6,903,19 

1,685 
44,350 

158.33 
158.34 

10,908  37 
9,858.56 

Dec 

3,584.12 

6,170 

158.33 

4,420.74 

*( 

OTerdraft 

42,00 

«• 

Beserroir  Loan 
$177,136.11. 

15,000.00 

$111,850  $ 

1,893.55  $62,136  69  $1, 

$176,972.56 
163.55 

092.32 

Bal. 

$177,136.11 

THIRTEENTH  ANNUAL  REPORT 


OF  THE 


City  Engineer  to  the  Water  Board, 


JANUARY   i,   1886. 


REPORT  OF  THE  ENGINEER. 


Office  op  CITY  EXGIXKER, 
Lowell,  Mass.,  Jan.  1,  1886. 

To  the  Lowell  Water  Board: 

Gentlemen  :  -The  undersigned  respectfully  submits  the  Thirteenth 
Annual  Report  of  the  work  done  by  the  Pumping  Engines  at  the 
Pumping  Station,  and  the  Records,  as  taken  at  the  Beacon  Street 
Beseryoir.  The  calculations  of  the  duty  of  the  engines  were  made 
from  the  records  kept  by  Mr.  James  P.  Roberts,  the  engineer  in 
charge. 

All  the  coal  used  at  the  station  has  been  charged  to  pumping,  and 
no  deduction  has  been  made ;  and  in  the  calculation  of  the  duty 
nothing  has  been  added  for  friction  in  the  pump. 

During  the  year  the  Morris  engine  has  run  one  hundred  and  thir- 
ty-seven and  the  Worthington  forty-five  nights.  March  24th.  the 
Morris  engine  pumped  o, 952, 640 gallons,  and  April  30th  the  Worth- 
ington engine  pumped  5,665.250  gallons,  which  is  the  largest  quantity 
pumped  during  any  run  of  twent^'-four  hours  this  3*ear. 

In  the  table  of  the  running  expenses  of  the  engines  the  amounts 
will  not  agree  with  the  pumping  account  as  given  in  the  report  of  the 
Water  Board,  for  the  reason  that  only  the  articles  used  during  the 
year  are  included.  The  Morris  engine  having  pumped  eight^'-four 
per  cent,  of  all  the  water ;  eighty-four  per  cent,  of  the  pay,  cylinder 
and  crude  oil,  waste,  repairs  on  boilers,  tools  and  sundries,  in  the  run- 
ning expenses,  has  been  charged  to  the  Morris  engine,  and  the  bal- 
ance to  the  Worthington  engine,  this  being  considered  a  just  div- 
ision. 

The  average  cost  of  pumping  one  million  gallons  from  the  low- 
service  reservoir  to  the  high-service  reservoir  is  nine  dollars  and 
twelve  cents,  which  added  to  the  cost  of  raising  the  same  quantity 
into  the  low-service  reservoir,  makes  the  total  cost-  of  raising  one 
million  gallons  into  the  high-service  reservoir  sixteen  dollars  and 
forty-one  cents. 
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RESERVOIR,   1885,    BEACON   STREET. 

The  following  table  shows  the  average  depth  of  water,  the  number 
of  gallons,  and  the  temperature  of  the  water  in  the  reservoir,  and  also 
the  temperature  of  the  air  for  each  month.  Tlie  temperature  of  the 
water  was  taken  at  6  a.  m.  and  6  p.  m.,  and  of  the  air  at  6  a.  m.,  1 
and  6  p.  M. 


January.... 
February .. 

March 

April 

May 

June 

July 

August 

September. 
♦October  .. 


MONTHS. 


*NoTember. 
December.. 


Quantity 
in 


Terapemture  in 
Degrees. 


U.  S.  Gallons.  Of  Water.     Of  Air. 


18.11 
18.4') 
18  22 
18.04 
18.32 
18.02 
18.15 
17.86 
17.64 


27,425,970 

27,98<;,140 

27,51)9,570  I 

27,802,110 

27,702,340 

27,264,960 

27,483,800 

27,012,160 

26,643,400 


33.37 
33.00 
33.74 
42.05 
56.10 
68.37 
74.85 
71.87 
62.71 
53. 5  S 


16.98 


42.26 
25..'>6S.990       33.98 


24.82 
19.01 
27.15 
49.06 
57.21 
71.04 
75.21 
69.24 
61.31 
51.80 
42.41 
30.73 


♦Reservoir  being  cleaned  and  repaired. 
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Table  showing  the  average  monthly  and  daily  conramption  of  water 
for  the  year  1885 : 


tMONTHS. 


Gallons  per  month. 


Gallons  per  day. 


January  . 
February 
March . . . 


April. 
May. 
June. 


July 

August. . . . 
September 
♦October.. 
November 
December. 


Total  and  average 


128.269,760 
137,899,390 
121,144,650 

93,100,400 

92,891,640 
103,294,290 
109,923,630 
102,399,040 

97,308,726 
110,604,320 

93.763,433 
109,976,190 


1,300,575,470 


4,187,780 

4,924,980 

3,907,890 

3,103,350 

2,996,600 

3,443,140 

3,546,920 

8,803,190 

3,243,620 

3,567,880 

3,126,447 

3,647,620 


3,563,220 


♦About  4>i  feet  iu  depth,  wasted  from  i-c8ei*\olr. 
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The  following  table  shows  the  cost  of  coal,  cost  to  pump  one 
million  gallons  of  water  into  the  reservoir,  and  the  total  quantity 
pumped  since  the  works  were  completed : 


MORRIS  ENGINE. 

WORTHINGTON  ENGINE. 

TEARS. 

Average 

cost  of 

coal  per 

tOD. 

♦Cost  to 

Raise 

1,00  \(M 

galls,  ol 

water  Into 

reservoir. 

Total  quantity 
of  water 
pumped. 

Average 

CO'tOf 

coal  per 
ton. 

♦Cost  to 

raise 

1,000,000 

galls,  of 

water  into 

reservoir. 

Total  quantity  of 
water  puinp«d. 

1873 

$8.63 

$31.88 

186,683,700 

1874 

7.85 

21.25 

288,060,990 

1875 

7.81 

14.33 

445,017,090 

1876 

6.83 

11.64 

397,768,750 

$6.94 

$14.68 

145,698,140 

1877 

6.43 

10.71 

553,887,540 

6.50 

13.05 

41,559.530 

1878 

5.48 

9.13 

653,323,140 

5.51 

11.77 

86,593,020 

1879 

4.89 

8.69 

652,166,530 

4.92 

9.87 

86,863,860 

1880 

4.42 

7.84 

771,500,100 

4.49 

9.48 

52,100,770 

1881 

5.27 

t9.72 

718,721,320 

5.31 

9.83 

156,276,340 

1882 

5.24 

8.73 

773,749,760 

5.18 

9.12 

186,181,970 

1883 

5.12 

8.55 

803,694,400 

5.35 

10.66 

238,796,100 

1884 

4  70 

7.88 

931,831,360 

4.84 

tll.62 

173,446,240 

1885 

4.17 

7.12 

1,093,415,360 

3.98 

8.22 

206,314,920 

♦Not  Including  interest  on  works. 
tExtraordlnary  repairs. 
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It  being  very  difl9o alt  to  procure  pore  clay  in  time  for  the  work  so 
as  not  to  delay  the  paving,  and  the  difficulty  of  working  it  as  the 
weather  had  become  cold,  none  was  used  in  repairing  the  puddle  slopes. 
The  first  stone  of  the  foundation  course  was  laid  October  22nd,  and 
the  paying  on  the  slopes  November  8th,  was  laid  up  to  a  height  that 
allowed  water  to  be  pumped  into  the  reservoir  to  a  depth  of  four  feet» 
which  was  increased  as  the  paving  progressed. 

The  paving  was  finished  November  80th,  making  thirty-one  work- 
ing days  to  complete  it.  The  plan  of  relaying  the  paving  was 
changed  and  instead  of  having  a  base  course  laid  level  with  the  bot- 
tom, a  trench  was  excavated  five  and  one-fourth  feet  deep  and  at 
right  angles  to  the  slope. 

The  bed  stones  varied  from  three  and  one-half  to  five  feet  wide, 
and  from  twelve  to  eighteen  inches  thick,  and  the  second  course  was 
about  two  and  one-half  feet  wide  and  fifteen  inches  thick.  These 
courses  were  laid  in  cement  mortar  and  at  right  angles  to  tlie  slope 
paving,  which  was  laid  dry  upon  a  layer  of  broken  stones  from  eight 
to  twelve  inches  thick. 

At  the  foot  of  the  old  paving  on  the  west  slope  which  remained 
in  place  adjoining  the  southwest  angle  a  block  of  cement  concrete 
three  feet  square  and  forty-six  feet  in  length  was  laid  to  prevent  it 
from  sliding.  At  the  foot  of  the  north  slope,  at  the  northwest  corner 
a  block  of  granite  masonry  about  three  feet  square  and  nine  feet  in 
length  was  laid  in  cement  mortar. 

The  northeast  slope  paving  which  bulged  near  its  center  soon  after 
the  reservoir  was  completed  has  increased  some  during  the  past  thir- 
teen years,  but  is  considered  stable.  During  the  time  the  basin  was 
drawn  off  this  slope  was  carefully  measured  and  watched,  and  no 
movement  was  discovered.  Thid  paving  will  probablj'  remain  as  it  is, 
if  a  blind  drain  is  laid  outside  the  exterior  slope  at  a  depth  below  the 
bulged  portion  so  as  to  intercept  and  carry  off  the  water  from  the 
springs  which  are  in  the  side  hill  above.  To  prevent  this  slope  from 
sliding*  which  has  started  at  the  foot,  a  dry  wall  eight  feet  wide  and 
four  feet  high  was  laid  overlapping  the  footing  course.  This  work 
was  done  under  a  contract  with  Luther  F.  Kittredge. 

The  other  slope  paving  has  remained  as  originally  laid  except  a 
slight  settlement  at  the  top. 

I  would  recommend  that  the  waste  material  which  is  now  piled  up 
against  the  west  embankment  be  used  in  the  spring  to  increase  the 
thickness  of  the  embankment  at  the  base,  and  also  that  the  portion 
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opposite  the  gate  house  be  considerably  increased.  The  top*of  the 
entire  embankment  should  be  raised  on  the  inner  line  so^'as  to  incline 
the  surface  toward  the  outer  slope  to  prevent  any  drainage Jnto  the 
reservoir. 

Respectfully  submitted, 

GEORGE  E.  EVANS,  City  Engineer. 
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SUPERINTENDENT'S    OFFICE,    City   Hall. 

Lowell,   January    1,   1886. 

To  the  Lowell  Water  Board: 

Gentlemen  : — In  compliance  with  the  requirements  of  the  City 
ordinance  relating  to  the  Water  Works,  I  respectfully  submit  here- 
with the  thirteenth  annual  report  of  the  Superintendent  of  ^he  Lowell 
Water  works  for  the  year  ending  December  31st,  1885. 

The  total  amount  of  water  pumped  into  the  reservoir  during  the 
year  was  1,299,766,280  gallons,  an  increase  of  194,488,(580  gallons 
over  the  amount  used  in  1884.  This  gives  an  average  daily  consump- 
tion of  about  55  gallons  of  water  for  each  inhabitant,  and  includes  all 
the  water  that  is  used  for  mannfacturing  purposes  as  well  as  for 
domestic  use,  also  for  street  fountains,  extinguishing  Ores,  sprinkling 
streets,  etc.  The  total  quantity*  of  water  sold  by  meter  measurement 
amounts  to  816,419,050  gallons,  an  increase  over  last  year  of 
34,472,650  gallons. 

A  general  inspection  of  the  filter  inlet,   gallery   and   conduit  was 

made  Ma}*  13th  b}*  the  Water  Board  accompanied  by  the  City   En- 
gineer. 

As  there  was  from  6  to  12  inches  of  silt  all   through  the  bottom  of 
the  brick  conduit  and  a  thick  coating  of  slime  on  the  sides  and  top  of 
both  the  gallery  and   conduit  it  was  deemed  advisable  to  to  give 
both  the  gallery  and  conduit  a  general  cleaning,  and  in  order  to  ac- 
oomplish  this  in  a  thorough  manner,  a  30  inch  blow  ofl  was  connected 
to  the  conduit  pipe  on  the  westerly  bank  of  Beaver  Brook,  and  a  30 
inch  gate  set  in  the  main  line,  so  that  by  closing  this  gate  and  open- 
ing the  blow  off  gate,  the  conduit  can  be  drawn  off  in   a  short  time. 
Joly  16th  the  conduit  was  drawn  off  and  as  large  a   force  of  men   as 
oonld  work  to  advantage   were  set  at  work   with    hoes  and  rattan 
brooms  to  scrape  the  bottom  and  scrub  the  sides.    The  cleaning  was 
done  in  the  day  time,   and  each  night  the  30   inch  river  gate   was 
opened,  letting  the  water  rush  through  so  as  to  carry  all  the  sediment 
that  had  been  stirred  up  during  the  day,  out  through  the   blow  off 


REPORT  OF  THE   SUPERINTENDENT.  41 

of  water  into  the  reservqir.  No  repairs  of  any  account  have  been 
made  on  either  engine.  The  No.  1  boiler  has  had  a  new  set  of  wrought 
iron  tubes,  a  2^  inch  return  bend  coil  heater  has  been  put  into  the 
flue  behind  the  new  boilers,  and  a  sleeping  apartment  has  been  par- 
titioned off  Arom  the  engine  room. 

HIGH  SERVICE. 

Eighteen  million  three  hundred  and  ninetj'-two  thousand  and  thirty- 
eight  gallons  of  water  have  been  pumped  into  the  high-service  res- 
ervoir during  the  3'ear,  a  decrease  of  781,812  gallons  over  last 
year.  There  have  been  no  new  extensions  laid  on  this  division  but 
8  services  in  Belvidere  and  2  in  Central ville  have  been  added,  mak- 
ing a  total  of  119  houses,  6  stables,  2  fountains,  and  80  h3'drants 
now  supplied  with  water  from  the  high  service  system. 

RESERVOIRS. 

September  26th  pumping  was  suspended  preparatory  to  drawing  off 
the  reservoir  in  order  to  clean  out  whatever  sediment  had  accumulated 
daring  the  past  thirteen  years.  There  was  an  average  depth  of  about 
4  inches  of  sediment,  composed  principally  of  silt  which  had  been 
pumped  up  from  the  river  during  freshets. 

While  the  reservoir  was  being  drawn  down,  three  of  the  paved 
slopes  slipped  out  from  the  bottom,  necessitating  the  entire  rebuilding 
of  these  slopes. 

For  a  detailed  statement  of  the  acccident  and  the  repairs  of  the 
slopes,  I  refer  you  to  the  acconpanying  report  of  the  City  Engineer 
Mr.  George  E.  Evans. 

Pumping  was  resumed  October  4lh,  the  gate  between  the  gate 
chamber  and  reservoir  being  closed,  and  the  partition  gate  opened, 
so  that  the  water  went  direct  from  the  force  main  through  the  gate 
chamber  into  the  distnbuting  main. 

October  5th,  the  water  having  all  been  drawn  out  of  the  reservoir, 
work  was  commenced  preparatory  to  taking  out  and  relaying  the 
slopes  which  were  completed  December  2nd.  After  the  slopes  were 
finished  the  fences  were  replaced,  but  the  winter  season  being  so  far 
advanced  it  was  thought  best  to  suspend  cleaning  up  the  grounds 
until  spring. 

After  the  sediment  had  been  removed  from  the  reservoir  and  the 
remaining  slopes  scraped  and  washed,  water  was  again  let  in,  and 
November  26th  the  reservoir  being  so  near  completed  that  it  held  20 
feet  of  water,  the  mains  throughout  the  city  were  given  a  thorough 
blowing  off*,  so  that  now  the  whole  water  system  is  practically  as 
dean  as  when  first  constructed. 
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SERVICES. 

Two  hnodred  and  fifty-foar  new  services  have  been  put  in ;  133  old 
services  have  been  changed  for  either  lead  or  larger  iron,  and  24  ser- 
vices having  been  discontinued  were  cut  off  at  the  main. 

Complaints  regarding  the  filling  up  of  the  service  pipes  have  been 
of  frequent  occurrence.  Also  many  of  the  first  services  laid  have 
already  begun  to  rust  through,  showing  conclusively  that  there  is  a 
limit  to  the  dui  ability  of  wrought  iron  pipe.  This  year  it  was  thought 
advisable  to  substitute  lead  pipe,  in  consideration  that  Prof.  Samuel 
Cabot  of  Boston  had  made  a  careful  aualj'sis  of  our  city  water,  also 
of  lead  pipe  which  had  been  in  use  here  over  12  years  and  reported 
that  there  could  be  no  trouble  caused  by  the  use  of  it. 


The  amount  ef  service  pipe  laid  as  follows : 

I^aid  during  1885,  }  inch  wrought  iron  pipe 1,664  feet 


•  « 
44 
(4 
4« 
44 
II 


1  inch 
1} inch 

2  inch 
2|  inch 

3  inch 
I  inch 
}  inch 
1  inch 


44 


t( 


44 


44 


14 


41 


lead 

14 


41 


2,579 

32 

243 

56 

20 

•*    3,450 

582 

345 


ii 


(( 


44 


44 


44 
41 


44 
44 
44 
44 
44 
44 
44 
44 


Total  laid  during  1885 8,971  feet 

Add  amount  previously  laid 258  320  feet 


Total  amount  laid 267,291  feet 
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New  fences  have  been  bailt  around  the  pipe  3'ard  on  Broadway  and 
around  the  gate  chamber  grounds  on  Varnum  avenue. 

In  addition  to  the  cast  iron  main  pipe  laid  there  has  been  an  addi- 
tional amount  of  wrought  iron  smaller  sizes  as  per  following : 

Schedule  of  Small  Pipe  Laid. 


STREETS. 

1  inch. 

1^   inch. 

Total  ft. 

Cabot,  changed  from  }  inch    .... 

129 

129 

Court  off  Falton  street        .... 

190 

190 

Court  off  Old  Meadow  Road    .... 

IG6 

166 

Lowell  Manfg  Co. ,  off  Maijket  St. ,  lead 

283 

283 

Meadowcroft  (off  in  court)     .... 

147 

147 

Mt.   Grove - 

245 

245 

Old  Meadow  Road 

687 

587 

Old  Meadow  Road,  changed  from  J  inch    . 

372 

372 

Weft 

57 

57 

Total 

God 

1523 

2176 

Id  conclusion,  I  desire  to  express  my  sincere  thanks  to  3'our  honor- 
able Board  for  the  uniform  kindness  extended  U>  me  in  tlie  c!ischarge 
of  my  several  duties  during  the  past  year. 

Respectfully  submitted, 


HORACE  G.  HOLDEN,  Supt. 
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Low  Service.— Water  Pipes  Laid  in  1883. -Concluded. 


BETWKEN  WHAT  STREETS. 

LENGTH  IN  FEKT. 

8TBBET8* 

lin. 

6  inch 

t 

8  inch 

30  Inch 

Totol. 

Sutherland  . 

Uildreth  st.  and  Barker  ave. 

855 

1 

855 

Taylor    . 

Across  Concord  river 

475)^ 

475>^ 

Third  ave.  . 

N*e«8t'ly  from  M'moth  Road 

69GJ 

GdG}4 

Twelfth  . 

Extended  westerly  to  May 

132 

132 

Walden 

Westerly  from   Oakland  a  v. 

195 

195 

Ware 

Extended  southerly 

47i 

47>| 

Webster      . 

Southerly  from  Tenth 

218 

1 

218 

West  (Ward  3) 

Lincoln  and  London 

205 

205 

West  Fourth  . 

Extended  to  pipe  in  Bridge 

144 

1 

144 

West  Nineteenth 

Extended  easterly 

380 

380 

Blow-off 

On  pipe  c*duit  line  at  B.  Bk. 
Hydrants  .... 

86 

52 

52 

86 

1026 

9191>.i 

47r.>^ 

52 

1 

10,745 

1        Brooks  St  not  reported  in  1882    . 

50 

i 

1 

50 

1       WeitstWard2"        "    1884. 

1076 

1 
58     1 

52 

58 

Total  in  feet 

92491X 

475>^ 

10,853 

Low  serrice  pipes  laid  previous  to  1885 

392,408 

1 

Total  low  service  to  Jan.  1,  1886 

403,261 

1       High  service  pipes  laid  previous  to  1885 

15,171 

1             Total  high  and  low  service  to  Jan.  1, 1886 

1 

418,432 

1             Total  in  miles  to  Jan.  1,  1886 

79  25 
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List  of  Hydrants  Set  During  the  Year  1885. 


STREETS. 


LOCATION. 


Boynton 

East  Merrimack 

Humphrey 

Ludlam 

May 

^ethuen 

Sutherland 

Third  avenue 

Bndge 

French 


Opposite  Barker  avenue,  southerly  side 

Southerly  side,  38  ft.  west  from  town  line. 

Easterly  side  520  ft.  northerly  from  Methuen  street. 

Southerly  side,  400  ft.  easterly  from  Hildreth  street. 

Westerly  side  21G  ft  southerly  from  Thirteenth  street. 

Southerly  side,  opposite  Humphrey  street. 

Northerly  side  412  ft.  easterly  from  Hildreth  street. 

Northerly  side,  opposite  westerly  line  Mt.  Grove  street. 

Between  Merrinnack  street  and  Amory  street,  easterly  side. 
Taken  out 3  old  pattern  P.  H.,  and  replaced  with  3  new  pat- 
tern three  way  P.  H. 

Between  John  street  and  Bridi^e  street,  taken  out  2  old  pat  tern 
P.  H.,  and  replaced  with  2  new  pattern  three  way  P.  H. 
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LM  of  Stop  Qit«  Sat  During  tha  Year  Ending  Dm.  31.  1889. 
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pungs,  2  hone  bmsbes,  2  hay  forks,  2  manure  forks,  1  wagon  jack,  2  wagon 
wrenches,  2  canrass  covers  for  horses,  4  harnesses,  2  tons  of  hay,  Ij^  tons  of 
carrots,  600  feet  of  lumber  for  gate  botes,  6  post  hydrants,  6  flash  hydrants,  15 
second  hand  hydrants,  12  pairs  pipe  tongs,  2  stilson  wrenches,  5  monkey 
wrenches,  3  tapping  machines,  20  dippers  for  drinking  fountains,  150  feet  block 
tin  wire,  1  30-foot  extension  ladder,  )^  bbl.  linseed  oil,  1  gallon  paint  for  foun- 
tains, 2  ratchet  cutters,  4  pipe  cutters,  4  pipe  vices,  20  dies,  2  ratchet  die  plates, 
6  die  plates,  1^  inch  tap,  1  inch  tap,  1  l^  inch  tap,  4  oil  cans,  125  feet  block 
tin  tubing,  1  soldering  pot,  1  mould,  1  charcoal  furnace,  1  naptha  furnace,  3  bbl. 
charcoal,  5  soldering  irons,  20  gate  spindles,  2  gate  disks,  11  hydrant  spindles,  24 
hydrant  valves,  12  hoes,  33  hydrant  packings  for  top,  33  hydrant  packings  for 
bottom,  34  5-inoh  packings  for  top,  34  5-inch  for  bottom,  10  packings  for  4-inch 
gate,  J 2  packings  for  6-inch  g  ite,  6  packings  for  8-inch  gate,  3  packings  for  12- 
inch  gate,  1  packing  for  16-inch  gate,  1  map  of  distributing  main  pipes,  1  map 
showing  stop  gaies,  one  map  of  Lowell,  1  map  of  United  States.     Meters, — 1  2- 


Rotary  meter.  Crown.-2  %  inch,  5  bottoms,  8  tops,  15  indicator  covers  for  Worth- 
ington  meter,  3  lbs.  sealing  wax,  %  box  crayons,  ^  box  wax  candles,  3  set  pack- 
ing patterns,  3  lbs.  leather,  1  wire  brush,  2  oil  pans,  1  brass  lantern,  1  pair  cut 
nippers,  6  hard  packings  for  meter,  10  valves  and  valve  seats,  1  roll  paper  pack- 
ing, 25  spindles  for  Worthington  meter,  8  spindles  for  Desper,  2  brass  lamps,  1 
pair  pliers,  1  leather  tool  bag,  2  match  safes,  200  brass  unions  for  ^^  inch 
meters,  25  brass  nipples  and  unions  for  1-inch  meter,  14  brass  nipples  and 
unions  for  1^  mch  meters,  4  brass  nipples  and  unions  for  2-inch  meter,  1  5-gal- 
lon  can,  2  ^  gallon  cans,  2  \  gallon  cans,  1  seive  and  cover,  1  pail  and  2  tanks 
for  testing  meters,  1  platform  scale,  2  chairs,  1  desk,  1  portable  closet,  1  clock, 
5  pair  pipe  tongs,  2  stilson  wrenches,  4  monkey  wrenches,  4  screw  drivers,  1  iron 
wood  mallet,  1  claw  hammer,  1  hatchet,  1  foot  lathe,  1  lathe  dog,  1  broom,  1 
brash,  1  coal  stove,  1  coal  hod,  1  surface  plate,  1  bit  stock,  2  bits,  1  handsaw, 
200  lbs.  old  brass,  2  rubber  connections,  2  10-foot  ladders,  1  ^  inch  top,  1  ^ 
inch,  I  1-inch,  1  1^  inch,  1  pair  snips,  2  washer  cutters,  2  soldering  irons,  1  2- 
inch  anger,  1  set  of  numbers,  1  fore  plane,  1  bench  block,  1  Universal  chuck,  1 
oonnter  scale,  2  small  hammers,  35  out  and  inlet  connections  to  Desper  meter,  6 
lead  connections  for  taking  out  Worthington  meter. 


Property  and  Tools  at  Engine  House. 

1  Tise,  1  work  bench,  1  portable  forge,  8  sets  brasses  for  engine,  2  sets  differ- 
ential  blocks,  1  piece  2-inch  rope,  1  set  fire  irons,  1  brass  hydrant,  3  axes,  11 
wrenches,  3  handsaws,  2  jack  screws,  12  cold  chisels,  2  ratchet  drills,  1  socket 
drill,  3  calking  chisels,  1  barometer,  2  thermometers,  1  desk,  2  indicators,  1  oil 
capboard,  2  oU  dishes,  1  platform  scale,  4  crow  bars,  64  feet  ^  inch  chain,  16 
eyebolts,  1  truck,  1  key  wrench  for  air  pump,  1  iron  wheelbarrow,  1  bucksaw,  i 
saw  horse,  2  gas  lamps,  1  high  grade  thermometer,  4  brass  bolts  ||  inch  diameter 
for  pomp  valves,  5  spare  pump  valves,  five  sets  spare  weights  for  valves,  11 
wrenches  for  Morris  engine,  11  finished  wrenches  for  Worthington  engine,  3 
sledge  hammers,  10  drills  assorted  sizes,  1  bit  stock,  5  bits,  1  25-foot  ladder,  1 
20-foot,  IS-foot,  1  pair  steps,  1  hoe,  2  racks,  1  small  die  platti,  1  fore  plane,  6 
monkey  wrenches,  100  feet  2  inch  rope,  4  chisel  bars,  6  small  taps,  4  fin- 
ished socket  wrenchen  for  Worthingtone  ngine,  3  14-quart  iron  pails,  4  hand 
hammers,  2  grind  stones,  1  anvil,  7  pairs  gas  tongs,  1  wrench,  11  finished 
wrenches,  1  clock,  1  set  Walworth's  solid  dies  from  3^  inch  to  2-inch  right  and 
left,  2  die  stocks  and  bushings,  2  sets  2  shive  blocks,  3  pieces  %  inch  chain,  1 
24-inch  elbow  for  Worthington  force  main,  I  2^4  ratchet  wrench  for  30-inch 
gate  river  crossing,  1  scythe,  1  snath,  7  chairs,  1  desk,  1  table. 
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Tools  at  Reservoir. 

1  iron  tooth  rake,  1  hay  fork,  8  shovek,  1  ax,  1  piece  l-inch  rope,  2  hoes,  1 
scythe,  1  snath,  1  grass  hook,  8  wheelbarrows,  3  thermometers,  1  snow  shorel,  1 
stop  gate  wrench,  1  sidewalk  wrench,  1000  feet  second  hand  lumber,  2  spare 
screens,  20  lbs.  nails,  1  coal  stove,  1  bracket  lamp,  1  lantern,  1  pick,  1  ice 
chisel. 

Tools  at  Filter  Inlet. 

2  iron  tooth  rakes,  11  shovels,  1  rammer,  1  az,  2  ice  chisels.  1  stop  gate 
wrench,  1  nail  hammer,  1  pick,  two  brooms,  1  Wheelbarrow. 


Property  in  Water  Board  and  Superintendent's  Offloe« 

12  chairs,  4  high  stools,  letter  press,  7  desks  with  drawers,  3  standing  desks,  2 
office  tables,  1  bookcase,  1  book  rack,  1  bill  cabinet,  6  inkstands,  1  clock,  1 
glass  mug,  8  waste  baskets,  3  spittoons,  4  wrenches,  1  pick,  1  map  of  water  din- 
tributing  pipes,  2  mats,  1  lantern,  water  gauge,  1  apparatus  for  gates,  1  screw 
driver,  1  safe,  1  key  rack,  1  atlas  of  Lowell,  1  black  walnut  bookcase,  1  instru- 
ment for  testing  capacity  of  engines. 


SUMMARY  OF  STATISTICS, 

A8  SUGGESTED  BT  THE  NEW   ENGLAND   WATER  WORKS  ASSOCIATION. 


Lowell  Water  Works,  Lowell,  Matt. 


Fopolation  in  1885,  64,051 

CoDstructed  in  1872  ;  owned  by  the  City  of  Lowell. 
Source  of  supply  is  Merrimack  River. 

Mode  of  supply  is  by  pumping  and  consists  of  one  Morris  pump 
and  one  Worthington  pump,  of  5,000,000  gallons  capacity  each. 
The  kind  of  fuel  used  is  Powelton  Bituminous  coal. 
Ck>8t  of  coal  is  $4.17  per  ton  of  2240  lbs. 


Total  coal  consumed 
Total  water  pumped    . 
Arerage  head  pumped  against . 
No.  of  gals,  pumped  per  lb.  of  coal 

Duty 

Cost  of  raising  per  million  gals. 


MORRIS  PUMP. 


1,961,240  lbs. 
1,093,415,360  gals 
162.3  ft. 
558  gals. 
76,409,571    " 
♦7.12 


WORTHINGTON  PUMP. 


480,180  lbs. 
206,314,920  gals. 
160.76  ft. 
430  gals. 
67,664,938    »* 
$8.22 


Financial. 


RECEIPTS. 

EXPENDITURES 

• 

Water  rates  .        .        .    $151,956.79 

Construction 

• 

$  15,455.03 

Serrices,  meters,  etc.      .        6,000.00 

Maintenance 

• 

47,156.62 

Appropriation  .        .        .        3,000.00 

Meters  . 

• 

1,418.69 

Loan        ....       16,000.00 

Interest 

• 

111,850.00 

Total     .        .        .  $176,956.79 

$175,880.24 
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CONSUMPTION. 

Total  number  of  gallons  consumed  for  the  year 1,299,766,280 

Average  daily  consumption 8,561.000 

Gallons  per  inhabitant 55. 

DISTRIBUTION. 

Cast  iron  pipe  is  used  from  4  inches  to  80  inches  diameter : 

Extended  in  1886 10,868  ft. 

Total  in  use 79.26  miles. 

Hydrants  in  use 760 

Stop  gates , 552 

Blow  offs 13 

Greatest  pressure 70  lbs. 

Number  of  services  in  use 6913 

Number  of  meters  in  use 1421 


Analytet  of  Lowell  City  Water,  made  by  S.  Cabot,  Chemitt,  July  lOth,  1885. 

WATBBS. 


• 

AMMONIA. 

NITROOEK  AS 

Free. 

Alb'd. 

Chlorine. 

Nitrates. 

Solids. 

Lowell  aty 
Water, 

C. 

0.08 

0.18 

4.107 

2.0617 

2.740 

Gellery,     .     . 

G. 

0.14 

0.105 

4.107 

Traces. 

8.615 

RiTer,        .     . 

R. 

,0.06 

0.14 

3.422 

Traces. 

8.824 

Cochitnate,     . 

0.027 

0.27 

6.844 

0.0741 

7.581 

Parts  per  miliion. 


Grains  per  gal. 


SEDIMENTS. 


• 

AMMONIA. 

Total  Solids. 

VoUttle 

Free. 

Alb'd. 

Matter. 

Condait  Bottom, . 

C.  B. 

17.32 

119.50 

65.95 

4.266 

Condait  Sides,    . 

C.  8. 

92.00 

177.50 

17.10 

0.296 

RiTer  Mad,  .    . 

R.M. 

33.83 

165.50 

57.29 

1.787 

Gallery  Sides,    . 

G.  8. 

12.00 

137.50 

6.82 

1.081 

Gallery  Bottom, . 

G.  B. 

6.66 

15.50 

8.84 

0.258 

Parts  per  million. 


Parts  per  hundred. 


SAME  CALCULATED  ON  MILLION  FABTS  SOLIDS. 


AMMONIA. 

Free. 

Alb'd. 

Coodnit  Bottom, 

•        C  B. 

26.26 

181.19 

Conduit  Sides,     . 

t        •     C/.  o. 

588.01 

1088.01 

Rirer  Mad,     . 

R.  M. 

58.17 

288.88 

Galleiy  Sides,     . 

.    G.  S. 

189.87 

2174.68 

GaUery  Bottom, 

G.  B. 

178.  44 

408.64 

FOURTEENTH 

ANNUAL   REPORT 


owell  Water  Board 


CITY   COUNCIL, 

CCOMPANIKD  BY  THE   HEPtntTS   OF  THE   OITY   ENGINEER 

AND  OF  THE  SUPEKISTENDKKT  OF  WATER  WOIIKS, 

TO  THE  WATER  BOAHI). 

JANUARY     iot]i,     1887. 


LO^VELL,  MASS.: 


FOURTEENTH 


ANNUAL    REPORT 


Lowell  Water  Board 


CITY  COUNCIL, 

ACCOMPANIED  BT  THE   REPORTS   OF  THE   CITY   ENGINEEB 

AND  OP  THE  SUPERINTENDENT  OF  WATER  WORKS. 

TO  THE  WATER  BOARD. 

JANUARY     loth,     1887. 


LOWELL,  MASS. : 


»       ^77  »    r 


CITY    OF    LOWELL. 


In  Water  Board,  January  10th,  1887. 
Read  and  accepted  and  ord-  red  to  be  transmitted  to  the  City  Council. 

Attest:  ANDREW  J.  DEVOLL,   Cierk. 


In  Board  of  Aldermen,  January  17th,  1887. 
Read  and  ordered  on  file.     Sent  down. 

D.WII)  W.  O'BRIEN,  City  Clerk, 


In  Common  Council,  January  17th,  1887. 
Received,  read,  and  ordered  on  file  in  concurrence. 

DAVID  CHASE,  Clerk. 


CIVIL     ORGANIZATION,     LOWELL     WATER 

WORKS. 

.From  their  oommenoement  to  Jan.  1, 1887. 


JOINT  SPECIAL    COMMITTEES. 


16G9. 

Jonathan  P.  Folsom,  mayor. 
Charles  A.  Stott,  alderman. 
Cyms  H.  Latham,  alderman. 
William  H.  Anderson,  councilman. 
Frederick  T.  Grcenhalge,  councllinaa. 
Albert  A.  Hajifgett,  councilman. 
Edwin  Lamson,  councilman. 

1870. 

JonaUian  P.  Folsom,  mayor. 
Charles  A.  Stott,  alderman. 
Albert  A.  Hnfcgctt,  councilman. 
Wm.  KlttredKC,  councilman. 
Wm.  O.  Fiske,  councilman. 


1871. 

Edward  P.  Sherman,  mayor. 
Albert  A.  HaggeU,  alderman. 
Henry  P.  Perkins,  councilman. 
Jeremiah  Crowley,  councilman. 
William  Dobbins,  councilman. 


1872. 

Josiah  G.  Peabody.  mayor. 
Alexander  G.  Cumnock,  alderman. 
Henry  P.  Perkins,  councilmnn. 
Nathaniel  C.  Sanl)orn,  councilman. 
Crawford  Burnham,  councilman. 


WATER  COMMISSIONERS. 

1870-'71-72. 

Levi  Sprnfi^uc,  chairman. 

Wm.  E.  Llvinsrston. 

Henry  H.  Wilder,  i-esiffncd  Sept.  20,  1871. 

Samuel  K.  Hutchinson,  elected  to  fill  vacancy. 


WATER  BOARD. 


1873. 

Lerl  Sprairnc.  president,  from  the  citizens. 
William  F.  Salmon,  from  the  citizens. 
Jonathan  P.  Fol^om,  aliierman. 
Nathaniel  C.  Sanborn,  councilman. 
Natuan  W.  Frye,  councilman. 

1874. 

Lerl  Spratnie,  president,  from  the  citizens. 
William  1^  Salmon,  from  the  citizens. 
Nathaniel  C.  Sanborn,  alderman. 
Nathan  W.  Frve,  councilman. 
Q.  W.  8.  Hurd,  councilman. 

1875. 

Geo.Ronels.  president, from  the  citizens,  re- 

■Ifrned  Nov.  9, 1875. 
Cjms  H.  Latham,  president  pro  tern. :  from 

the  citizens. 
BeDJamln  walker,  alderman. 
Albert  A.  Hanrett,  councilman. 
Earl  A.  Ttaisseii,  councilman. 

1876. 

Cymt  W.  X«atham,  pres.,  from  the  citizens. 
Earl  A.  Thissell,  from  the  citizens. 
Albert  A.  Haggett,  alderman. 
Beoj.  C.  Dean,  councilman,  resigned  May, 

1879. 
John  F.  KimbftU,  ooancilman,  elected  to  fill 

vacancy. 
Orford  K  Blood,  councilman. 

1877. 

Crms  H.  IjRfliam,  pres.,  from  the  citizens. 
Albeit  A.  Haggett,  from  the  citizens. 
Horace  R.  Baraor,  alderman. 
John  r.  Kimball,  councilman. 
Jaaaef  W.  Bennett,  councilman. 


1878. 


Albert  A.  Hagprctt,  pres.,  from  the  citizen?. 
Jiiinod  W.  Hcnneci,  from  the  citizens. 
Horace  R.  Unrker,  aUlcrman. 
John  F.  Kimiiall,  councilman. 
Charles  H.  Harvey,  councilman. 

1870. 

Albert  A.  Hnggett,  pres..  from  the  citizens. 
James  W.  Bennett,  from  the  citizens. 
Horace  R.  Barker,  alderman. 
Edward  U.  I^icrco,  councilman. 
Robert  G.  Bartlett,  couucilman 

1880. 

Albert  A.  Haggett,  pres.,  from  the  citizen?. 
Jumcs  W.  Bennett,  from  the  citizens. 
Robert  Wood,  alderman. 
Charles  C.  Hutchinson,  councilman. 
Edward  B.  Pierce,  councilman. 


1881. 

Albert  A.  Haggett.  pres.,  from  the  citSzens. 
James  W.  Bennett,  from  the  ciUzens. 
Robert  Woori,  alderman. 
Charles  C-  Hutchinson,  councilman. 
Samuel  Uosmer,  coundlman. 


1882. 

Albert  A.  Haggett,  pres.,  from  the  citlzensL 
Charles  C.  Hutchinson,  from  the  citizens^ 
Thomas  K.  Garity,  alderman. 
William  N.  Osgood,  councilman. 
Frank  Wood,  councilman. 


WATER  BOARD. 


18S8.  1884. 

All>ert  A.  Haggett,  prM.,  from  the  citizens.  Albert  A.  Haggett,  pres.,  from  the  citizens. 

Charles  C.  Hutchinson,  from  the  citizens.  C.  A.  R.  Dimon.  from  the  <5itlzenB. 

George  W.  Fifleld,  alderman.  George  W.  l*1ifleld,  alderman. 

Edward  B.  Pierce,  councilman.  Edward  B.  Pierce,  conncilman. 

John  J.  Hogan,  councilman.  John  J.  Hogan,  councilman. 

1S85.  1886. 

Albert  A.  Haggett,  pros.,  from  the  citizens,  Walter  Cobum,  pres.,  from  the  citizens. 

O.  A.  R.  Dimon,  from  the  citizens.  C.  A.  R.  Dimon,  from  the  citizens. 

James  Francis,  alderman.  James  Francis,  alderman. 

Alfred  M.  Chadwick,  conncilman.  Arnold  8.  Welch,  councilman. 

Arnold  S.  Welch,  councilman.  Frank  S.  Howe,  councilman. 

1887. 

Walter  Cobum,  pres.,  from  the  citizens. 
C.  A.  R.  Dimon,  from  the  citizens. 
James  Francis,  alderman. 
Arnold  8.  Welch,  councilman. 
Frauk  W.  Howe,  councilman. 


Investigations  wei'e  made  at  various  times^  by  order  of  the  City  Couri' 
cil  for  the  introduction  of  pure  water  into  the  city^  viz, :  By 
Joint  Special  Committee  consisting  of  the  following  named 
citizens : 


1838. 

Oliver  M.  Whipple,  alderman. 
George  BrowneU,  alderman. 
Tbomas  Hopkinson,  coancilman. 
Benjamin  Walker,  councilman. 
David  Dana,  councilman. 


iSStf. 

OUrer  M.  Whipple,  alderman. 
John  Clark,  alderman. 
Tbomas  Houkinson,  councilman. 
Wa 


Benjamin  Walker,  councilman. 
John  Nesmitli,  councilman. 


1848. 

Jefferson  Bancroft,  mayor. 
Oliver  M.  Whipple,  al<ierman. 
D.-ivid  Dana,  alderman. 
John  Avery,  councilman. 
Otis  L.  Allen,  councilman. 
Thomas  Houkinson,  councilman. 
Ignatius  Tyler,  councilman. 

1865. 

George  W.  Norrls,  alderman. 
Edward  F.  Watson,  alderman. 
Charles  W.  Dodge,  councilman. 
T.  L.  P.  Lamson,  councilman 
John  Pearson,  councilman. 


1866. 

Josiah  G.  Abbott,  mayor. 
Charles  W.  Dodge,  alderman. 
Joseph  L.  Sargent,  alderman. 
Benjamin  Walker,  councilman. 
Edward  C  Bice,  councilman. 


« 


WATER  BOARD,  1887. 


s 


President        .  .        Walter  Co  burn. 

Term  expires  first  Monday  in  May,  1887. 

C.  A.  R.  DiMON, 

Term  expires  first  Monday  in  May,  1888. 

Alderman  James  Francis. 

Councilman  Arnold  S.  Welch.  Councilman  Frank  W.  Howe. 

Clerk        .        .         .         Andrew  J.  Devoll. 

Svperintendeni  of  Works Horace  G.  Holdbn. 

Foreman  of  Works Thomas  Doyle. 

Engineer  at  Pumping  Station James  P.  Roberts. 

Service  Clerk Leonard  T.  Farris. 

Inspectors. 
John  J.  BANCRorr.  Thomas  E.  Lennon. 

Willard  S.  Knowlton.  IIenrt  E.  Spragce. 

Meter  Inspector. 

Robert  Gardner. 

5^**The  Water  office  is  open  daily,  from  9  a.  m.  to  3  p.  m.,  and  on  Monday 
evenings,  from  7  t«  8  o'clock. 


REPORT  OF  THE  WATER  BOARD. 


Office  of  the  Lowell  Water  Board, 

Lowell,  Mass.,  Jan.   id,  1887. 

To   the   City   Ccuncil  of  the   City   of  Lowell : 

Gentlemen  —  The  Lowell  Water  Board  in  ac- 
cordance with  the  Ordinances  of  the  City  of  Low- 
ell herewith  presents  the  Fourteenth  Annual  Report 
of  the    Board: 

The  year  1886,  likes  its  predecessor,  shows  a 
continued  increase  in  net  charges  lor  water  used, 
and  the  Department  has  reached  a  point  where  it 
is  self-sustaining.  The  increase  over  the  preceding 
year  is  $9,903.43,  leaving  us  a  balance  of  $4000 
over  all  expenses.  The  dwelling  houses  of  the 
Engineer  and  of  the  man  in  charge  at  the  Beacon 
Street  Reservoir  have  been  put  in  thorough  repair 
at  a  cost  of  some  $800,  and  the  expense  charged 
to  maintenance.  The  Works  are  as  nearly  com- 
pleted as  they  ever  will  be,  as  extensions  and  im- 
provements will  be  necessary  every  year,  to  a 
certain    extent. 

The  Department  in  all  its  branches  is  in  ex- 
cellent  condition. 

For  details  of  the  workings  of  the  Depart- 
ment, we  would  refer  you  to  the  Report  of  the 
Superintendent  and  Report  of  the  Engineer  accom- 
panying. 
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an  increased  daily  average  over  the  year  1885,  in 
the    Low   Service,   of  338,834   U.   S.   gallons. 

13924S88  tons  of  coal  have  been  used  during 
the  year,  31  1-2  tons  of  which  were  used  for  the 
High  Service  engine;  245  tons  for  the  Worthington 
engine;   1,107   ^"4   tons    for   the    Morris  engine. 

There  have  been  32iTVir  gallons  of  water  raised 
164  feet  high  for  each  pound  of  coal  consumed  by  the 
High  Service  engine,  4321^0*7  gallons  raised  164  feet 
high  for  each  pound  of  coal  consumed  by  the  Worth- 
ington engine,  and  551 AV  gallons  raised  164  feet  high 
for  each  pound  of  coal  consumed  by  the  Morris  engine. 
These  remarkable  results  show  the  perfect  condition  in 
which  the  property  of  the  city  is  kept  at  the  Pumping 
Station. 

The  result  of  the  year's  work  at  the  Pumping  Sta- 
tion is  gratifying  to  the  Board,  and  to  every  citizen 
interested  in  the  Department.  The  cost  of  pumping 
1,000,000  gallons  has  been  reduced  trom  $7.12  in  1885, 
to  $6.52  in  1886,  by  the  Morris  engine,  and  from  $8.22 
in  1885,  to  $7.53  in  1886,  by  the  Worthington  engine. 

This  is  the  lowest  cost  ever  reached  by  this  Depart- 
ment, and  our  Engineer,  Mr.  James  P.  Roberts,  may 
feel  a  justifiable  pride  in  the  results  attained. 

The  total  net  charges  for  water-rates  for  the  year, 
after  deducting  all  abatements  and  charges  for  service 
pipes,  have  been  $163,651.75,  against  $153,748.32  for 
the  year  1885,  an  increase  for  the  year  of  $9,903.43. 
Total  number  of  water-takers,  14,710. 

The  following  table  will  show  the  monthly  charges 
for  water  from  the  commencement  of  the  Works  to 
Dec.  31,  1886,  with  all  abatements  and  total  net 
charges : 
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FINANCIAL  STATEMENT. 

The  total  gross  amount  of  bills  sent  to  the  City 
Treasurer  for  collection  for  this  Department  during  the 
year  ending  Dec.  31,  1886,  is  as  follows,  viz: 

For  Water  Rates : $96,639.37 

Metered  water 68,740.41 

Total  for  the  use  of  water $165,279.78 

For  serrice  pipe  and  laying 81,718.48 

Meters  sold 1,936.00 

Sundrj  accounts 4,841.44       8,49.>.92 

Total  charges  for  the  year $173,775.70 

The  following  statement  exhibits  receipts  and  ex- 
penditures for  the  year,  the  net  cost  of  the  Water 
Works,  including  the  interest  on  the  Water  Loan,  and 
all  expenses  in  excess  of  receipts  for  water  rates;  also 
the  total  cost  and  expenses  of  the  Works  by  taxation: 

Net  cost  of  Water  Works  to  Jan.   1,  1886,  as  per  last  annual 

report $2,888,217.82 

Expended  during  the  year  for  Water  pipes,  and  for  laying  the 
same,  and  all  other  items  of 

CONSTRUCTION. 

Matebialb  for  Mains,  Services,  &c.  :  — 

Cast-iron  pipe $6,676.48 

Cast-iron  specials 305.06 

Wrought-iron  pipe  and  fittings 200.23 

Iron  castings 278.47 

Brass  castings 15.22 

Lead  pipe 1,257.00 

Lead  pig 428. 72 

Powder,  fuse,  &c 34.60 

Stop  and  waste  cocks 551.00 

Hardware 66.99 

Teaming  pipe 121.14 

Freight 371.16 

Tin  pig 27  50 

Repairing  tapping  machine 26.00 

Amounta  carried  forward,  $9,353.57  $2,388,217.82 
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AmovitU  brought  foneard,  97,186.00  92.3S8,217.8) 

Repair*  of  Pumping  StitioD l.eCK.SS 

of  Engineer'*  honte 410  00 

on  truuei  under  Concord  Rirer  Bridge 101.00 

ToUl  repairi 99.G4S.93 

Cdbkutt  Exfexbbm.    Pay-roll. 

Labor 9     48.75 

Saluiet 1900.00 

InipecUon..... 8  160.33 

Oerkbire 3,264.47 

Ci^  Engineer 40C,00 

98,779.64 

Material  *. 

cxctuLDge  of  hor«e 100.00 

ionery,  ic 519,42 

'.....  49.10 

ao.so 

47.70 

Telephone 214.13 

Exchange  in  sleigh* 60  00 

e.7S 

Com,  oata,  *tr»w,  tc 186,52 

Qai 2  18 

Bandries,  pipe  yard 14  99 

Hor*e  ahoeing 73.55 

Repairing  wagon* 80.23 

Repairing  hame«ie« 2G,I5 

■^& ''5-50 

3511.61 

273.94 

75.00 

Exchange  of  carriafie 95. no 

Total  current  eipenici 811,70(i.29 

Pdnpiho  Accodht. 

Coal 94,924.76 

Labor  pay-roll 3,946.81 

Iron,  ateel,  &c 23.39 

OU 93  T2 

Gaa 124.34 

Wood 30-9* 

Pi«f^t 63 

niM 1101 

AmmiiiU  tarritdfitrvmrd,  99,167.60  92,388,217.83 


# 
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Amount  brovghi  forward.  $2,388,217.82 

Amonnt  expended  for  the  year  ezclusive  of  interest . .     $  5 1 ,808.52 
Interest  paid  during  tlie  year 115,535.00 

$167,343.52 


Total  expenditures  for  the  year $2,555,561.34 

CREDITS. 

Amounts  received  by  the  City  Treasurer  during  the 
year  for  water  rates,  service  pipes  and  sun- 
dries, viz :  " 

For  account  of  1885 $  15,421.71 

**      1886 153,335.82 

Total  receipts  for  the  year 8168,757.53 

Net  cost  of  works,  including  interest  on  Water  Loan 

to  Jan.  1,  1887 82,386,803.81 

Present  debt  of  tne  city,  by  bonds  and  notes,  on 

account  of  construction  of  Water  Works..  81,837,000.00 

Total  amount  paid  from  the  City  Treasury  to  Jan.  1, 

1887,   by  taxation    on  account  of    Water 

Works,  in  excess  of  receipts  from  Loans 

and  water  rates $549,803.81 

Value  of  Water  Works  Sinking  Fund,  Jan.  1,  1887.  517,994.42 

$1,007,798.23 

Net  cost  of    Works,  including  interest  on  Water 

Loan  to  Jan.  1,  1887 $2,386,803.81 

Whole  amount  paid  by  taxation,  and  by  appropria- 
tion for  the  Sinking  Funds,  an<1  the  value  of 
the  accumulation  of  said  Funds,  Jan.  1, 
1887 $1 ,067,798.23 

Debt  of  the  city  on  account  of  Water  Works,  in 
excess  of  Water  Works  Sinking  Funds, 
Jan.  1,  1887 $1,319,005.58 
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The  following  table  will  show  the  gross  cost  of  the  Water  Works,  jearlj, 
from  the  commencement  of  the  same  to  Jan.  1st,  1887 : 

$  95,057.00 
624,151.66 
560,708.40 
849,717.87 
233,370.68 
275,660.78 
221,502.24 
163,814  28 
158,510.15 
150,047.82 
154.391.59 
231,171.27 
173.645.92 
179,713.23 
174,652.71 
175,880.24 
167,343.52 


Expended 

in  1870 

K 

1871 

•  t 

1872 

(( 

1873 

il 

1874 

iC 

1875 

(C 

1876 

it 

1877 

t( 

1878 

i( 

1879 

11 

1880 

tt 

1881 

«( 

1882 

(t 

1883 

(t 

1884 

»i 

1885 

(( 

1886 

Gross  cost  of  Works  to  Jan.  1,  1887 $4,089,239.31 

Receipts  from  various  sources  to  Jan.  1,  1887 1,702,435.50 

Net  cost  of  Works  to  Jan.  1,  1887 $2,380,803.81 
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The  following  table  will  show  the  expenditures  and  receipts  of  the  Works 
from  1873  to  1887,  exclusive  of  the  interest  on  the  Water  Debt ; 


1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

•1881 

tl882 

1883 

1884 

tl885 

1886 


Expenditures. 


$188,376.59 

128,108.63 

170,095  78 

115,012.24 

53,988  72 

49,900,15 

42,157.82 

45,031.59 

121,601.27 

64.525.92 

65,673  23 

64,982.71 

64,030.24 

51,808.52 


Receipts. 


Expenditares  In 
excess  of  receipts. 


$  57,739.48 

80,625.66 

94,908.14 

98,815.54 

100,825.63 

104,142.87 

110,185  34 

123  740  49 

128,053.97 

140,397.96 

152,58299 

154,437.65 

157,956.79 

168,757.53 


$130,637.11 
47,479.98 
75,187.64 
16,196.70 


Receipts  Id  excess 
of  expenditures. 


846,837.91 
54,242.72 
68.027.52 
78,708.90 
6.452.70 
75,872.04 
86,909.76 
89,454.84 
93.926.55 

116,949.01 


*In  1881  there  were  expended  the  following  extraordinary  amounts : 

For  riyer  crossing,  24-inch  reserve  line $  9,988.59 

For  high  service  water  supply 57,969.39 

fin  1882,  high  service  water  supply 10,898.59 

|In  1885,  Beacon  street  reservoir 14,766.27 

Had  these  extraordinary  expenses  not  oc(iurred,  the  excess  of  receipts  over 
expenditures  for  those  years  would  have  been  respectively  $74,410.68,  $86,- 
770.68  and  $108,692.82. 
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had  anticipated.  For  the  City  to  receive  the  lull  bene- 
fits of  the  Ordinance,  there  should  be  appointed  an 
Inspector  of  Plumbing  and  Piping,  to  enforce  its  pro- 
visions. 

Respectfully  submitted, 

WALTER  COBURN, 
/  CHAS.   A.   R.   DIMON, 

JAMES  FRANCIS, 
ARNOLD   S.   WELCH, 
FRANK  W.   HOWE, 

Members  of  the  Lowell  Water  Board. 

In  Wateb  Board,  Jan.  10,  1887. 

Read  and  accepted,  and  ordered  to  be  transmitted 
to  the  City  Council. 

Attest: 

ANDREW  J.   DEVOLL, 

Clerk, 


FOURTEENTH  ANNUAL  REPORT 


OF  THB 


City  Engineer  to  the  Water  Board. 


JANUARY  1,   1887. 
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UESEBVOIB,  BEACOX  STREET,  1886. 


MONTHS. 


Jannaxy 
Febmmry 
Maicb    . 
April .    . 
May   .    . 
June  .     . 
Jnlj  .     . 
August    . 
September 
October  . 
NoTember 
December 


Depth 
In 

Qaantlty 

in 

U.  S.  Gallons. 

27,449,600 

Temperature  In 
Degrees. 

Fcot. 

1 

Of  Water. 

Of  Air. 

4 

18.17 

32.81 

24.39 

17.66 

26,461,600 

32.03 

26.02 

17.76 

26,784,400 

33.07 

33.64 

17.76 

26,766,500 

46.08 

62.05 

17.91 

27,020,400 

57.77 

* 

17.68 

26,650.100 

65.09 

• 

17.73 

26,726,800 

71.40 

• 

17.67 

26,459,800 

71.36 

* 

18.09 

27,329,700 

67.23 

68.92 

17.96 

27,101,400 

64.57 

50.33 

18.31 

27,684,000 

41.78 

41.47 

17.82 

26,870,800 

32.30 

27.04 

*  Temperature  not  taken. 
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Table  showing  the  average  monthly  and  daily  consumption  of  water 
for  the  year  1886 : 


MONTHS. 


Jan^arj  . 
February 
March  . 
April  .  . 
May  .  . 
June  .  . 
Julj  .  . 
August  . 
September 
October  . 
November 
December 


Total  and  average 


Gallons  per  Month. 


140.355,850 
137,981,300 
180,620,660 
104,717,760 
105,907,730 
117,115,710 
126,609,130 
121,600,750 
110,809,650 
106,653,880 
105,500,410 
136,668,210 

1,444,540,930 


Gallons  per  Daj, 


4,637,610 
4,927,900 
4,213,670 
3.490,690 
3,416,380 
3,903,860 
4,084,170 
3,922,610 
3,693,660 
3,440,460 
3,616,680 
4,406,650 


3,957,650 


Respectfully  submitted, 


GEORGE    E.  EVANS,  City  Eiigineer, 


FOURTEENTH  ANNUAL  REPORT 


OF  TIIE 


Superintendent  of  Water  Works, 

TO  TIIB 

LOWELL  WATER  BOARD. 


JANUARY   1,   1887. 


REPORT   OF   THE   SUPERINTENDENT. 


SUPERINTENDENT'S    OFFICE,    City   Hall, 

Lowell,  Janua'bt  Ist,  1887. 

To  the  Lovoell  Water  Board: 

Geittlemen: — In  compliance  with  the  requirements  of  the  City 
Ordinance  relating  to  the  Water  Works,  I  respectfully  submit  here- 
with the  Fourteenth  Annual  Report  of  the  Superintendent  of  the 
Lowell  Water  Works,  for  the  year  ending  December  31st,  1886. 

The  total  amount  of  water  pumped  into  the  reservoir  during  the 
year  was  1,441,622,640  gallons  being  an  increase  of  141,856,360 
gallons  over  the  amount  pumped  in  1885,  and  assuming  the  number 
of  water  users  to  be  65,000  will  give  an  average  daily  consumption  of 
aboat  60  gallons  of  water  for  each  consumer.  This  of  course  iucludes 
all  the  water  used  for  every  purpose,  such  as  domestic  use,  manu fac- 
toring, and  for  extiuguishing  fires,  also  water  for  steam  boilers, 
drinking  fountains,  sprinkling  streets,  etc.  The  total  quantity  sold 
by  meter  measurement  amounts  to  326,999,950  gallons,  an  increase 
oyer  last  year  of  10,580,900  gallons.  The  works  are  all  m  good  con- 
dition. All  needed  repairs  have  been  made  together  with  many 
improvements. 

FILTER   GALLERY   AND   CONDUIT. 

An  inspection  of  the  filter  gallery  showed  that  but  a  slight  amount 
of  sediment  had  collected  on  the  bottom,  while  the  sides  and  top  were 
dean  and  in  good  condition. 

The  conduit  has  been  blown  off  three  times  this  season,  in  order  to 
carry  oflT  the  sediment  which  accumulates  on  the  bottom  after  every 
freshet  in  the  river.  No  repairs  have  been  made  on  either  the  gallery 
or  oondoit  this  year. 

PUMPING   STATION. 

The  Morris  engine  has  pumped  1,222,150,080  gallons  and  the 
Worthington  has  pumped  219,472,560  gallons  of  water  into  the 
reservoir.    No  repairs  of  any  account  have  been  made  on  either  of 
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Number  aid  Kind  of  SarvioM  Chinged  DuHng  the  Year  Ending  Deo.  31, 1886. 


Schedule  of  Small  Pipe  Uld. 


"""" 

1  inch. 

Total  feet 

Conrt  off  Cobarn  Street 

148 

US  f.-et. 

Stealer  A^enne 

lOH 

lOH     ■■ 

South  Huiinfca  Street 

22 

23      .. 

ToUl 

278 

278  feet. 

There  are  now  in  use  14G1,  an  increase  over  last  year  40 ;  meters 
aet  during  the  year,  60 ;  meters  taken  out  and  repaired,  293 ;  meters 
taken  out  and  otliers  set  in  their  places,  43  ;  VVortbington  meters 
takea  out,  cleaned  and  repaired,  80;  Dospor  meters  repaired  at 
Worcester,  89 ;  Desper  meters  repaired  at  Pumping  Station,  SO ; 
meters  worn  out  and  replaced  by  others,  13;  meters  destroyed  by 
freezing,  16 ;  meters  discontinued,  15. 
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repaired.  A  pipe  drinking  fonntain  has  been  set  on  Branch  street 
near  the  Franklin  school  house.  The  stone  troughs  at  Middlesex 
Village  and  on  Bridge  street  in  Centralville,  have  been  removed  and 
changed  for  pipe  fountains,  and  the  stone  trough  in  Liberty  square 
has  been  replaced  by  a  large  circular  fountain  made  by  the  Molt  Iron 
Works  of  New  York. 

CONCLUSION. 

In  closing  this  report  I  desire  to  extend  to  the  President  and 
members  of  the  Water  Board  my  sincere  thanks  for  their  uniform 
coartesy  and  co-operation  in  the  discharge  of  the  duties  of  my 
position. 

Respectfully  submitted, 

HORACE  G.  HOLDEN,  Supt. 
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Low  S«rvloa -Water  PIpei  Lild  in  188 6. -Concluded. 


High  aerrlee  pipei  Uid  to  Jui.  1,  1 


Totftlhigfaand  lowterviceto  Jan.  1, 1S87   . 
Total  In  milet  to  Jan.  1,  IS8T    .... 


129,23S 

81.30 


KEPOHT    OF   THE  SITPEBINTENDBNT. 
Low  8ePViofl.-LI>t  of  Stop  Q»tM  Set  During  tho  YMr  r886. 


8TBBETB. 

LOCATION.                                  4lB. 

SlD. 

niu. 

Baldwin    .... 

19  ft.  VIt  from  e-lr  line  Baldwin  St., 16  ft.l 
n'ly  from  i'ly  line  Middle.ei  St. 

1 

Bridge 

23.3  ft.  e'ly  from  w'iy  line  Bridge  St.,               1 
ft.  I'l;  from  n'ly  line  W.  Sizlh  St. 

1 

ChMter     .... 

16.3  ft.  w'ly  from  e'ly  line  Chester  St., 
ft.  n'ly  from  n'ly  line  WeMtord  St. 

1 

High 

19  ft.  e'ly  from  w-ly  line  High   St..  3  ft. 
n'ly  from  n'ly  line  Kogen  Si.                    | 

1 

Landbcrg  .... 

About  13  ft.n'lyfroma'ly  line  Lumlberg  St., 1         i 
1.8  feet  ely  from  e  ly  line  (lorhdm  St  '              1 

PlMMDt  (Wmrd  S)    . 

82.5  ft.  Wly  from  e'ly  line  Plowant  St.,'         r 
37  fu  i'ly  from  ^ly  line  W.  Siith  St.     :         '     1 

Rockdale  A*e.    .    . 

6  ft.  ea>t  of  *e>l  line  Hockdale  Ave.,  on          ' 
ily  line  BowerJi  St.                                          1  ^ 

Tbwndike  .t  (Thom- 
dlke  M-fR  Co.,  fire 
•errice.) 

5.7  ft.  eait  of  v'ly  line  Tliorndike  St.,  2 

ft.  n'ly  of  w-ly  w.ll,  new  mill.                  |         ;     1 

Front  itMet,  blow  off. 

14  ft.  eut  of  ia«t  line  Front  St.,  abont  IGI 
ft.  *outb  of  noi'tl)  line  Front  St.               '         1     1 
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and  bushings,  2  sets,  2  sheftTe  blocks,  3  pieces  }  inch  chain,  1  24  inch  elbow  for 
Worthington  force  maiin,  1  2^  ratchet  wrench  for  80  inch  gate  rirer  crossing,  1 
scythe,  1  snath,  7  chairs,  1  desk,  1  table,  2  engine  lathes,  1  speed  lathe,  1  up- 
right drill,  81  turning  tools,  1  12  inch  chuck,  1  6  inch  chuck,  1  No.  8  drill  chuck, 
1  No.  2  drill  chuck  3  reamers  Desper  meters,  3  small  reamers,  2  small  taps,  16 
twist  drills,  4Ianterns. 

Property  at  Reservoir. 

1  iron  tooth  rake,  1  hay  fork,  3  shovels,  2  long  handle  shovels,  1  ax,  1  piece  1 
inch  rope,  1  scythe,  snath,  1  grass  heok,  10  wheelbarrows,  8  thermometers,  1 
stop  gate  wrench,  1  sidewalk  wrench,  1  coal  stove,  2  lanterns,  1  ice  chisel,  1 
nail  hammer,  1  saw,  1  carpenter's  square,  2  hoes,  1  piece  rubber  hose,  2  chairs, 
1  sectional  ladder,  1  dwelling  house,  1  stable. 

Tools  and  Property  at  Filter  Inlet, 

2  iron  tooth  rakes,  11  shovels,  1  rammer,  1  ax,  2  ice  chisels,  1  stop  gate  wrench, 
1  nail  hammer,  1  pick,  2  brooms,  1  wheelbarrow,  1  boat,  1  set  of  oars. 


SUMMARY    OF    STATISTICS. 
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AOCOBDAMCB     OF     SUGGESTIONS     ADOPTED     BY     THE     HEW     ENGLAND    WATBB 

WOBKS      ASSOCIATION. 


Lowell  Water  Works,  Lowell,  Mats. 


Popalation  by  census  of  1885,  64,051. 

Date  of  construction,  1870  to  1872,  inclusive.  Owned  by  the  City 
of  Lowell. 

The  source  of  supply  is  from  Merrimack  River. 

The  mode  of  supply  is  by  pumping  and  consists  of  one  Morris 
pomp,  and  one  Worthington  pump,  of  5,000,000  gallons  daily  capacity 
each. 

The  kind  of  coal  used  is  Maryland  Co/s  Cumberland. 

Cost  ot  coal  is  14,65  per  ton  of  2240  lbs. 


Coal  consumed    for  the    year   in 
pounds 

Total  pnmping  in  gallons    .     .    . 

ATerage  head  inclading  friction  in 
feet 

No.  of  gallons  pumped  per  lbs.  of 
coal 

Duty  on  total  coal   consumed,  no 
deduction  for  anything  .     .     . 

Cost  of  pumpingfigured  on  pump- 
ing station  expenses,  viz  : 

Per  million  gallons  into  reserroir 

Per  million  gallons  one  foot  high 


MORRIS. 

j 

WORTHING  TON. 

1 

1 

2,214,550 

i 

508,000 

1,222.150,080 

210,472,560 

164.08 

^     165.68 

552 

432 

75,405,444 

59,654,078 

^9.018.52 

6.52 

$7.53 

03.  A^, 

04.,Va 

FIFTEENTH 
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Lowell  Water  Board, 


CITY   COITNCIL, 
\ 

Accompanied    by    tue    Ke>«utm    oi'   the   Citt   Exgineeb, 

AMD     OV     THE     SuPKRINTESDENT     OF     WaTEK     WoBKS, 
M  TU     TItE     WaTEK     UoAKD. 

JANUARY    loth,    1888. 


LOWELL,   MASS.: 
DAtLT  News  Cohpanv,  Fsintbrb,  T(i  Merrimack  STRiieT. 


t 


CITY  OF  LOWELL. 


In  Water  Board,  January  10th,  188S. 
Read  and  accepted  and  ordered  to  be  transmitted  to  the  City  Council. 

Attest:  HORACE  H.  KNAPP,  Clerk. 


In  Board  of  Aldermen,  January  24th,  1888. 
Ordered  on   file.     Sent  down. 

GIKARD  P.  DADMAN,   City  Clerk. 


In  Common  Council,  January  24th,   18S8. 
Received  and  ordered  on  file  in  concurrence. 

DAVID  CHASE,   Clerk. 


CIVIL    ORGANIZATION,    LOWELL   WATER   WORKS. 

From  their  Commenoement  to  January  1,  1887. 


JOINT  8PECIAL  C0MMITTEK8. 


1009. 
Jonathan  P.  Folaom,  mayor. 
Charles  A.  Stott,  alderman. 
Cyrue  H.  Latham,  alderman. 
WUllam  H.  Anderson,  councilman. 
Frederic  T.  Greenhalge,  councilman. 
Albert  A.  Haggett,  councilman. 
Kdwin  Lamflon,  councilman. 

Jonathan  P.  Foleom,  mayor. 
Charles  A.  Stott,  alderman. 
Albert  A.  Uaggett,  councilman. 
Wm.  Kittredge,  councilman. 
Wm.  O.  Flslie,  councilman. 


1871. 
Kdward  F.  Sherman,  mayor. 
Albert  A.  Haggett,  alderman. 
Henry  P.  Perkins,  councilman. 
Jeremiah  Crowley,  coundiman. 
William  Dobbins,  councilman. 


1872. 
Josiah  U.  I'eabody,  mayor. 
Alexander  O.  Cumnock,  alderman. 
Henry  P.  Perkins,  councilman. 
Nathaniel  C  Sanborn,  councilman. 
Crawford  Bumham,  councilman. 


WATER  COMMISSIONEKS. 

1870-71-'78. 

Levi  Sprsgue,  cliairman. 

Wm.  K.  Livingston. 

Henry  H.  Wilder,  resigned  Sept.  26, 1871. 

Samuel  K.  Hutchinson,  elected  to  fill  vacancy. 


WATER    BOARD. 


1873. 


1877. 


Levi  Sprsgue,  president,  from  the  citisens. 
William  F.  Sslmon,  from  the  dtisens. 
Jonathan  P.  Folsom,  alderman. 
Nathaniel  C.  Sanborn,  councilman. 
Nathan  W.  Frye,  councilman. 

1874. 
Lari  Spragne,  president,  from  the  citizens. 
William  F.  Salmon,  from  the  citisens. 
Nathaniel  C.  Sanborn,  alderman. 
Nathan  W.  Frye,  councilman. 
O.  W.  8.  Hurd,  councilman. 

1875. 
Geo.  Bunels,  president,  from  the  citisens,  re- 
signed Nov.  9, 187B. 
Cyrus  H.  Latham,  president  pro  tern.,  from  the 

dtixens. 
BeaJ.  Walker,  alderman. 
Albert  A.  Haggett,  councilman. 
Karl  A.  Thlnell,  coundiman. 

1876. 
Cyrus  H.< Latham,  president,  from  the  citizens. 
Karl  A.  Thissell,  from  the  dtizens. 
Albert  A.  Haggett,  alderman. 
Beoj.  C.  Dean,  councilman,  resigned  May,  1876. 
Jcton  F.  Kimball,  councilman,    elected   to   fill 

vacancy. 
Urfurd  K.  Blood,  coundiman. 


Cyrus  H.  Latham,  president,  from  the  citizens. 
Albert  A.  Haggett,  from  the  citizens. 
Horace  R.  Barker,  alderman. 
John  F.  Kimball,  councilman . 
James  W.  Bennett,  coundiman. 

1878. 
Albert  A.  Haggett,  president,  irom  the  citizens. 
James  W.  Bennett,  from  the  citizens. 
Horace  R.  Barker,  alderman. 
John  F.  Kimball,  councilman. 
Charles  H.  Harvey,  coundiman. 

1870. 
Albert  A.  Haggett,  president,  from  the  citi^ns. 
James  W.  Bennett,  from  the  citizens. 
Horace  R.  Barker,  alderman. 
Edward  B.  Pierce,  coundiman. 
Robert  G.  Bartlett,  councilman. 


1880. 
Albert  A.  Haggett,  president,  from  the  dtizens.  « 
James  W.  Bennett,  from  the  dtizens. 
Robert  Wood,  alderman. 
Charles  C.  Hutchinson,  councilman. 
Edward  B.  Piert*e,  councilman. 


Investigations  were  wadn  at  various  times,  by  order  of  the  City 
Ctmncil,  for  the  introduction  of  pure  water  into  the  city,  vix» : 
By  Joint  Special  Committee,  consisting  of  the  following 
named  citizens : 


Olirer  M.  Whipple,  aldermaii. 
i-ieoTge  Brownell,  ttlderman. 
Tbomas  Hopklnson,  oouncllman. 
B«iijamln  Walker,  oouncllman. 
Oavld  Dana,  coundlinan. 


1839. 
OllTer  M.  Whipple,  alderman. 
John  Clark,  alderman. 
Thomas  Hopklnaon,  ooundlman. 
Benjamin  Walker,  ooundlman. 
John  Neamith,  oouncllman. 


1H18. 
Jefferson  Bancroft,  mayor. 
Oliver  M.  Whipple,  alderman. 
David  Dana,  alderman. 
John  Avery,  ooundlman. 
Otis  L.  Allen,  coundlman. 
Thomas  Hopkinson,  councilman. 
Ignatius  Tyler,  councilman. 

1865. 
George  W.  Norris,  alderman. 
Edward  F.  Watson,  alderman. 
Charles  W.  Dodge,  councilman. 
T.  L.  P.  Lamson,  councilman. 
John  Pearson,  coundlmaD. 


1866. 
Josiah  G.  Abbott,  mayor. 
Charles  W.  Dodge,  alderman. 
Joseph  L.  Sargent,  alderman. 
Benjamin  Walker,  councilman. 
Edward  C.  Klce,  councilman. 


WATER  BOARD,  1887. 


Prendenl  -        -        -  C.  A.  R.  Dimom. 

Term  expires  flrst  Monday  in  May,  1888. 

Milks  F.  Brknnan. 

Term  expires  flrst  Monday  in  May,  188U. 

Alderman  Marckllus  U.  Fletchbk. 
Councilman  Johk  £.  Dbury.  Councilman  Danibl  J.  Cusary. 

Clerk       ...        HoRACK  H.  Knapp. 

Superintendent  of  Works Robert  J.   Thomas. 

Foreman  of  Works Thomas  Doyle 

Engineer  at  Pumping  Station Lewis  Stiles. 

Service  Clerk  -----..  Leonard   T.  Farris. 

Inspectors. 
Jolin  J.  Bancroft.  Thomas   h^.  Lennou. 

Willard  S.  Knowlton.  Julian  L.  Whiteside. 

Meter  Inspector. 
Robert    Gardnek. 

g^^  The   Water    Office    is   open   daily   from   9   a.    m.   to   3   p.    m.,   and 
on   Monday   evenings   from    7   to   8   o'clock. 


REPORT  OF  THE  WATER  BOARD. 


Office  of  the  Lowell  Water  Board, 
Lowell,  Mass.,  Jan.  10,  1888. 

To  the  City  Council  of  the  City  of  Lowell: 

Gentlemen, — We  have  the  honor  to  herewith  pre- 
sent the  Fifteenth  Annual  Report  of  the  Lowell  Water 
Board, 

In  every  department  of  the  works  harmony  and  effi- 
cient honest  service  has  prevailed,  and  we  consider  the 
condition  of  all  branches  to  be  excellent. 

The  surplus  of  moneys  received,  over  all  expendi- 
tures, for  the  year  1887  is  $5,384.59,  and  we  can  report 
the  Water  Works,  for  the  first  time  in  its  history,  self- 
sustaining,  without  appropriations  from  your  honorable 
body,  and  with  a  considerable  balance  in  its  favor. 
Taking  out  the  $3,000  that  was  appropriated  to  the 
works  by  your  board  in  1886,  there  was  a  balance  in 
its  favor  Jan.  i,  1887,  of  about  one  thousand  dollars. 

We  have  already  recommended  to  the  City  Council 
a  reduction  of  charges  for  the  use  of  water,  as  follows : 
For  a  family  of  six  persons,  from  $6.00  to  $5.00,  and 
that  the  minimum  first  charge  for  a  meter  be  made 
$10.00  in  place  of  $12.00  as  now  placed,  and  that  the 
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voir,  and  the  old  dwelling-house  belonging  to  the  city, 
that  was  located  in  an  unsightly  position,  nearly  in  front 
of  the  reservoir  and  in  the  way  of  the  new  street,  was 
moved  back  about  two  hundred  yards,  and  put  in  per- 
fect repair.  A  permanent  watchman  has  been  placed 
in  charge  of  both  reservoirs,  and  the  grounds  around 
the  main  reservoir  have  been  put  in  presentable  con- 
dition and  kept  so,  with  new  iron  seats  on  the  reservoir 
bank  and  a  drinking-fountain  near  the  front  gate.  The 
reservoir  gate-house  has  been  repaired,  and  the  reservoir 
and  surroundings  are  now  an  ornament  to  the  city,  a 
source  of  pride  to  our  citizens,  and  a  pleasure  to  visitors 
in  summer. 

We  would  refer  you  to  the  able  and  complete 
reports  of  the  Superintendent  and  the  City  Engineer, 
herewith  annexed,  for  further  details  of  the  workings 
of  the  several  departments. 

Owing  to  the  non-election  of  new  members  of  the 
board,  by  the  City  Council,  the  old  board  held  over,  and 
the  first  meeting  of  the  new  board  was  not  held  until 
March  14,  1887.  The  board  consisted  of  the  following 
members:  Walter  Coburn,  president,  and  C.  A.  R. 
Dimon,  from  the  citizens,  and  Alderman  M.  H.  Fletcher 
and  Councilmen  John  E.  Drury  and  Daniel  J.  Cleary, 
from  the  City  Council. 


ORGANIZATION. 


The  annual  organization  occurred  on  May  2,  1887. 
The  board  then  was  composed  of  Charles  A.  R.  Dimon 
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four  months  of  1887  amounted  to  $39^3^3*97^  all  of 
which  was  not  quite  due  at  closing  of  the  books.  The 
number  of  water  takers  was  about  fifteen  thousand. 

The  total  amount  of  water  pumped  during  the  year 
was  1,578,992,610  U.  S.  gallons,  an  increase  over  the 
year  1886  of  137,369,970  U.  S.  gallons.  The  daily 
average  was  4,326,007  U.  S.  gallons  pumped  into  the 
low  service,  and  57,015  U.  S.  gallons  pumped  into  the 
high  service,  reservoir,  an  increased  daily  average  over 
the  year  1886,  in  the  low  service,  of  376,356  U.  S. 
gallons. 

i,467io8S  tons  of  coal  have  been  used  during  the 
year,  313*0^0  tons  of  which  were  used  for  the  high  ser- 
vice engine;  2254880  tons  for  the  Worthington  engine; 
1210^588  tons  for  the  Morris  engine. 

There  have  been  333  gallons  of  water  raised  78.91 
feet  high  for  each  pound  of  coal  consumed  by  the  high 
service  engine,  425  gallons  raised  163.70  feet  high  for 
each  pound  of  coal  consumed  by  the  Worthington 
engine,  and  573  gallons  raised  r62.82  feet  high  for 
each  pound  of  coal  consumed  by  the  Morris  engine. 

The  cost  of  pumping  1,000,000  gallons  was  JJ56.65  in 
1887,  by  the  Morris  engine,  and  $7.89  in  1887,  by  the 
Worthington  engine.  With  the  cost  of  coal  increased, 
the  cost  of  pumping  in  1887  has  exceeded  that  of  1886, 
but  the  following  table  will  show  that  with  coal  in  1887 
at  the  same  price  as  in  1886,  the  cost  of  pumping  in 
1887,  then,  has  been  decreased  from  that  of  1886 ;  and 
that  there  have  been  more  gallons  of  water  raised  from 
one  pound  of  coal  than  for  some  time,  if  ever  before. 
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REPORT    OP    THE   WATER   BOARD,  15 

Amounts  brought  forward $13,139  54  $2,384,572  31 

Lead 931  67 

Hardware 21  57 

Teaming  pipe 185  46 

Supplies 110  27 

Freight 807  19 

Wood 8  00 

Water-gates 244  84 

Sidewalk-cocks 441  75 

Kyanized  plank 47  07 

Brass  castings 36  79 

Sidewalk-boxes 816  94 

Cellar-cocks 441  25 

Daalin  and  exploders 37  33 

Corporation  cocks 416  92 

Clay  pipe 73  32 

Hydrants 186  96 

Hydrant-boxes 154  40 

Hydrant  repairing 21  40 

Hydrant  freight 2  05 

Hydrant  cases 94  38 

$18,219  10 
Labor,  Pay-Roll, — 

Extensions $4,845  71 

Services 3,366  97 

'• 8,212  68 

Total  construction  account $26,431  78 


MAINTENANCE. 

Expended  fob  Current  Expenses,  Repairs,  Pump- 
ing, ETC.,  Viz,  : 

OFFICE,    pipe   yard,    STABLES,    ETC. 

Printing  1886  Report $  78  00 

Paper,  ink,  pens,  etc 216  87 

Hone-car  tickets 22  00 

AmauntM  carried  forward $316  87  $2,384,572  31 


REPORT   OF   THE   WATER   BOARD.  17 

Amounts  hronghi  forward 9    486  81  $2,384,672  31 

Sundries 93  78 

Labor,  pay  roll 4,105  81) 

Total  repairs $4,68(>  48 

PUMPING    ACCOUNT. 

Iron  casting $     27  10 

Gas 178  52 

Oil 201  73 

Packing 26  24 

Belting 15  54 

Steel 7  75 

Coal 5,248  58 

^Examination  of  engine 140  00 

Sundries 76  33 

"Waste 35  00 

Labor,  pay  roll 4,110  14 

Total  pumping  account $10,066  93 

METER    ACCOUNT. 

Meters  purcliased $2,276  99 

Drawing  sketches $     76  33 

Freight 6  73 

Eepairs  on  meters 202  72 

Brass  castings 63  49 

Hardware 3  42 

Second  hand  meter 10  00 

Labor,  pay  roll 2,254  50 

2,617  19 

Total  meter  account $4,894  18 

KESERVOIR,  BEACON  STREET. 

Bepairing  house $312  96 

Iron  stairs 300  00 

AirumnU  carried  forward $612  96  $2,384,572  31 


REPORT    OP   THE    WATER   BOARD.  1 !) 

Amount  brought  forward $2,561,478  36 

CREDITS. 

Amounts  received  by  the  City  Treasurer  during  the 
year,  for  water  rates,  service  pipes  and  sundries, 
viz: 

For  account  of  1888 $         8  10 

For  account  of  1884. 30  95 

For  account  of  1885 122  29 

For  account  of  1886 18,177  85 

For  account  of  1887 159,895  10 

Total  receipts  for  the  year $178,234  29 


Net  cost  of  works,  including  interest  on 

Water  Loan  to  Jan.  1,  1888 §2,383,244  07 

Present  debt  of  the  city,  by  bonds  and 

notes,  on  account  of  construction  of 

Water  Works 1,834,000  00 

Totiil  amount  paid  from  the  City  Treas- 
ury to  Jan.  1,  1888,  by  taxation,  on 
account  of  Water  Works,  in  excess 
of  receipts  from  loans  and  water 
rates 549,244  ()7 

Value  of  Water  Works  Sinking  Fund, 

Jan.  1, 1888 570,250  10 

$1,119,494  17 

Net  cost  of  Works,  including  interest  on 

Water  Loan,  to  Jan.  1,  1888 $2,383,244  07 

Whole  amount  paid  by  taxation,  and  by 

appropriation  for  the  Sinking  Funds, 

and  the  value  of  said  funds,  Jan.  1, 

1888 1,119,494  17 

Debt  of  the  city  on  account  of  Water 
Works,  in  excess  of  Water  Works 
Sinking  Funds,  Jan.  1,  1888 $1,263,749  90 
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The  following  table  will  show  the  expenditures 
and  receipts  of  the  Works  from  1873  ^^  1888,  exclu- 
sive of  interest  on  the  Water  Debt: 


Expenditures. 

1 

Receipts. 

Expenditures  in 
excess  of  receipts. 

Receipts  In  excess 
of  expenditures. 

1873 

S  188,376  59 

$57,739  48 

$130,637  11 

1S74 

IL'8,105  63 

80,625  (.5 

47,479  98 

1875 

170,095  78 

94,908  14 

75, 187  64 

1876 

115,012  24 

98,815  54 

16,196  70 

1877 

53.988  72 

100,826  63 

$46,837  91 

1878 

49,900  15 

104,142  87 

54  242  72 

1879 

42,157  82 

110,185  34 

68,027  52 

1880 

45,031  59 

123,740  49 

78,708  90 

•1881 

121,601  27 

128,053  97 

6.452  70 

tl882 

64,525  92 

140,397  96 

75,872  04 

1883 

65,673  23 

152,582  99 

86,909  76 

1884 

64,982  71 

154,437  !>o 

89,454  84 

tl885 

64,030  24 

157,956  79 

93,926  5ry 

1886 

51,808  52 

168,757  53 

116,949  01 

§1887 

62,236  05 

178,234  29 

115,998  24 

Taking     into     consideration     the     fact     that     Mr. 
Robert  J.  Thomas,  as  superintendent,  and  Mr.  Lewis 

*In  1881  there  were  exptmded  tbe  following  extraordinary  amounts :  For  river  cross- 
ing, M-inch-reserve  line,  90,968l59;  for  bigh  Korvlce  water  supply^  957,969.89. 

tin  18fS,  bigh  service  water  supply,  $10,898.59. 

Sin  1885,  Beacon  street  reservoir,  S14,766.i!7. 

§ln  1887,  changing  cement  pipe,  Central,  Broadway  and  Middlesex  streets,  $10,488.74. 

Had  these  extraordinary  expenses  not  occurred,  the  excess  of  receipts  over  expendi- 
tures for  tbose  years  would  have  been  respectively  974,410.68,  $86,770.68,  $108,692.82  and 

91t6y4A9& 
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measure,    the   very   successful   years'  operation    of   the 
engineers   at   the   station. 

CONDITION     OF     WATER     SUPPLY. 

While  there  is  no  doubt  but  that  our  water  is  as 
pure  as  that  used  in  the  majority  of  cities,  yet  the 
board  have  given  the  question  of  how  to  keep  it  up 
to  the  standard  of  the  past,  careful  thought  and 
watchful   care. 

We  have  had  monthly  reports  of  a  chemical  analy- 
sis of  the  water  from  the  Merrimack  river  and  do  not 
feel  that  there  is  any  cause  for  alarm  in  those  reports 
at    present,   yet   we    feel    it    is    imperative    that    some 
means,  should   be   taken   at   once   to   meet  this  grow- 
ing   impurity,   either    by   a   system   of   a   new   supply 
from  some  of  the  numerous  surrounding  spring  water 
ponds,   or   by   a  more    thorough    plan    of    Alteration, 
areation,   and   settling   basins   of    the   present   supply. 
Your   board   have   already   adopted   a  system  of   area- 
tion  in   winter   by   running    the   water    at   the    reser- 
voir gate   house    over    a    plank    platform    about    six 
feet  w-ide    and    allow^ing   it   to   fall    in    a   broad,   thin 
streiam   some   seven    feet   into   the   reservoir,  and   also 
have  had    in    contemplation    the    erecting    of    stand 
pipes  short  distances  apart,  connecting  with    and  over 
the  conduit   which    runs  from  the  inlet  wells  on   Mer- 
rimack  river   to  the  pumping  station,  thus   taking  off 
any  foul    air   that   may   collect    in    that   long   pipe. 

As   you    are   perhaps   aware,  there    is  now  a  filter- 
ing basin    some    1,400   feet  long  on  the  up  river  side 


SUMMARY   OF 


Report  of  1887. 

IN    ACCOBl>ANCE   OF    8UGGE8TIOX8   ADOPTED     BY    THE    NEW   ENGLAND 

WATER   WORKS   ASSOCIATION. 


Lowell  -Water  Works,  Lowell,  Mass. 


Population  by  census  of  1885,  64,051. 

Date  of  construction,  1870  to  1872  inclusive. 

Owned  by  the  City  of  Lowell. 

The  source  of  supply  is  from  the  Merrimack  liiver. 

The  mode  of  supply  is  by  pumping,  and  consists  of  one  Morris 
pump  and  one  Worthington  pump  of  5,0<K),000  gallons  daily  capacity 
each. 

The  kind  of  coal  used  is  Elk  Garden,  Cumberland. 

Cost  of  coal  is  $4.97  per  ton  of  2240  pounds. 


« 

MORRIS. 

WORTHINOTON. 

Coal  consumed  for  the  year  in  lbs . 

2,421,:^ 

451,300 

Total  DumniiKT  in  crallons 

1,387,277,760 

191,714,850 

Average  head,  including  friction,  in 
feet 

162.52 

163.79 

No.  of  gallons  pumped  per  lbs.  of 
coal 

573 

425 

Duty  on  total   coal   consumed,  no 
deduction  for  anything 

77,600,802 

57,987,101 

Cost  of  pumping,  figured  on  pump- 
ing station  exi)enses 

89,216.57 

$1,513.41 

Per  million  gallons  into  reservoir. . 

$6.60 

§7.89 

Per  inillon  gallons  one  foot  pipe.   . 

•04,V„ 

•04,^^- 

CONSUMPTION. 


Estimated  population  to  date,  70,000. 

Estimated  population  supplied,  68,000. 

Total  number  of  gallons  consumed  for  year,  1,676,495,007. 
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'  Engineer,  to  the  Water  Board 


JANUARY    I,    1888, 
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SUMMART   OF  STATISTICS. 


Total  number  of  gallons  metered,  352,338,760. 
AvAffHy  ^^J  eopgomption  in  gallons,  4,319,164.    * 


3 
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$182,800  67 


$1884290  67 


FIFTEENTH   ANNUAL    REPORT 


OK  niK 


City  Engineer,  to  the  Water  Board. 


JANUARY    I,    1888, 


REPORT  OF  THE  ENGINEER. 


Office  of  City  Engineer, 

Lowell,  Mass.,  Jan.  2,  18S8. 

To  the  Loivell    Water  Board: 

Gentlemen  —  The  following  is  the  Fifteenth  Annual 
Report  of  the  work  done  by  the  pumping  engines  of  the 
Lowell  Water  Works: 

The  calculations  of  the  duty  of  the  engines  were 
made  from  the  records  kept  by  the  engineers  in  charge, 
Mr.  James  P.  Roberts  from  Jan.  i,  to  March  22,  1887, 
and  Mr.  Lewis  Stiles  from  March  22  to  Jan.  i,  1888. 

All  the  coal  used  at  the  pumping  station  has  been 
charged  to  pumping,  no  deduction  of  any  kind  having 
been  made  for  heating  the  building  or  running  the  small 
stationary  engine  used  to  furnish  the  power  for  the 
madhine  shop. 

All  repairs  on  the  engines  and  boilers  have  been  done 
by  the  engineers  in  charge  and  their  assistants. 

The  average  cost  of  pumping  one  million  gallons 
from  the  Low  Service  Reservoir  to  the  High  Service 
Reservoir  is  eight  dollars  and  seventy-seven  cents. 
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Ant4>unt  brought  forward $1,501  72 

8^  pounds  soapstoDe  x)ackiDg,  at  30  cents 2  r>5 

Tools  and  stock 4  41 

Sundries 4  73 

Total $1,513  41 


CJost  of  raising  water  into  reservoir,  per  million  gallons.  $7  89 

Cost  of  raising  water  one  foot  high,  per  million  gallons..         •04it*,^2, 


RESERVOIR,  BEACON  STREET,  1887. 


January 


February 


^farch 


April 


May 


MONTHS. 


June 
July. 


August  . . . 
September 
October . . 
November . 
December , 


Depth 

lu 

feet 


Quantity 

in 

U.  S.  gallons. 


Temperature  in 
degrees. 


17.81 


18.42 


17.49 
18.18 
18.25 
18.56 
18.50 
18.75 
18.91 
19.09 
19.14 
19.03 


Of  water. 


26,872,127 

32.17 

27,877,323 

32.58 

26,338,141 

32.33 

27,477,112 

39.09 

27,587,388 

57.01 

28,112,484 

66.88 

28,001,761 

75.55 

28,417,395 

72.61 

28,696,576 

64.68 

28,984,687 

64.27 

29,064,137 

42.08 

28,880,241 

35.35 

or  air. 


29.62 
31.95 


45.26 


64.00 


69.74 


78.66 
70.08 
60.74 
49.76 
39.60 
29.59 
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Superintendent,  to  the  Water  Board, 


JANUARY    lo,    1888. 


!fe,: 


REPORT  OF  SUPERINTENDENT. 


Superintendent's  Office,  City  Hall, 
Lowell,  Jan.  2,  1888. 

To  the  Laxvell   Water  Board : 

Gentlemen — I  have  the  honor  of  presenting  to  you, 
in  accordance  with  a  provision  of  the  city  ordinances, 
the  Fifteenth  Annual  Report  of  the  Superintendent  of 
the  Lowell  Water  Works  for  the  year  ending  December 
31,  1887,  and  in  doing  so  it  gives  me  great  pleasure  to 
be  able  to  report  that  the  department  is  at  last  self-sus- 
taining, and  that  notwithstanding  the  extraordinary 
amount  of  work  done  this  year  we  still  have  a  large 
balance  left. 

FILTER    LNLET,    GALLERY    AND    CONDUIT. 

The  filter  gallery  and  conduit  are  in  good  condition, 
no  repairs  having  been  necessary  the  past  year.  The 
filter  inlet,  so  called,  where  it  was  intended  to  have  the 
water  come  from  the  river  into  and  through  a  filter  bed  of 
fine  sand  and  gravel,  thence  into  the  gallery,  is  at  present, 
and  has  been  for  years,  practically  of  no  use.  This  is 
owing  to  the  fact  that  there  is  no  barrier  to  the  high 
water  in  the  river  overflowing  and  washing  silt  mud  and 
other  matter  into  the  basin,  thereby  preventing  the  water 
from  filtering  through.     This  probably  can  be  remedied 
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sewer  in  the  driveway.  In  pursuance  of  a  vote  of  the 
board  I  had  twelve  settees  placed  at  different  points 
around  the  reservoir.  We  also  set  a  drinking  fountain 
inside  the  entrance  at  the  head  of  Beacon  street  for  the 
accommodation  of  visitors.  When  cleaning  the  screens 
situated  in  the  efHux  chamber  at  the  gate  house  where 
the  water  comes  into  the  city,  we  found  the  planks  which 
set  on  the  top  of  the  screens  to  be  rotted  to  such  an  ex- 
tent that  fish  and  other  matter  was  liable  to  pass  through 
into  the  pipes.  These  were  replaced  by  new  planks, 
and  a  new  set  of  screens  ought  to  be  built  to  have  in 
readiness  to  replace  the  old  ones  the  next  time  they  are 
cleaned,  as  they  are  also  in  a  bad  condition.  No  improve- 
ments have  been  made  at  the  high  service  reservoir. 


EXTENSIONS. 

During  the  past  year  the  cast  iron  main  pipe  has 
been  extended  9,116  feet,  which  is  1,687  f^^t  l^ss  than 
was  laid  last  year.  Of  the  amount  laid  this  year  876 
feet  was  laid  on  the  high  service  line.  The  prospect  for 
next  year  is  that  the  demand  for  extension  will  not  be  as 
great  as  this  year.  Complete  figures  of  the  size  and  loca- 
tion of  the  pipe  laid  this  year  have  been  made  by  Mr. 
Foster  of  the  engineer's  office,  and  accompany  this  report. 


RELAYING    MAIN    PIPE. 


For  a  number  of  years  back  the  cement  lines  of  pipe 
in  use  in  the  city,  situated  on  Central,  Broadway  and 
Middlesex  streets,  had  become  in  such  an  unsafe  condi- 
tion that  they  were  liable  to  burst  at  any  time,  and  it  was 
thought   impracticable    to  tap  them  for   service  pipes. 
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LEAKS. 

The  greatest  number  of  leaks  this  year  were  found  in 
service  pipes.  Some  of  them  were  caused  by  back  fill- 
ing in  sewers,  and  a  few  were  found  to  have  been  eaten 
through  where  the  ground  was  filled  in  by  cinders  and 
ashes.  We  had  about  fifteen  leaks  in  service  pipes  alto- 
gether. We  had  two  leaks  in  force  main  on  Sixth  street. 
Both  of  them  occurred  the  same  day,  which  is  the  case 
almost  every  year  since  the  pipe  was  first  laid.  We  also 
discovered  about  the  first  of  May  a  leak  in  24-inch  main 
connection  on  Stackpole  street,  caused  by  the  giving  out 
of  a  lead  joint.  This  same  connection  leaked  last  year, 
and  IS  likely  to  give  trouble  agairi  in  the  future  unless  the 
24-inch  main  is  extended  and  a  new  connection  made. 

SERVICES. 

The  total  number  of  feet  of  service  pipe  laid  the  past 
year  shows  an  increase  of  3,429  feet  over  the  year  1886. 
Of  the  number  of  services  331  were  new  and  157  were 
changes,  caused  in  most  cases  by  the  old  iron  service  be- 
coming filled  with  rust.  There  can  be  no  doubt  but  that 
every  three-fourths  inch  iron  water  pipe  in  the  city  will 
have  to  be  changed,  eventually,  for  lead  or  larger  iron. 
During  the  year  past,  while  we  have  allowed  all  appli- 
cants for  service  pipe  to  name  the  kind  of  pipe  required, 
we  have  in  no  case  laid  less  than  one  inch  iron,  and  we 
have  always  recommended  lead  pipe.  This  we  have 
done  because  lead  pipe  which  has  been  taken  up  after 
being  in  the  ground  a  number  of  years  we  found  per- 
fectly clean  and  containing  no  obstruction  to  the  flow  of 
water,  whereas  iron  pipe  under  the  same  conditions  was 
found  to  be  so  rusted  as  to  reduce  the  capacity  of  the 
pipe  over  one-half,  and  in  some  cases  completely  stop- 
ping the  flow  of  water  through  the  pipe. 
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METERS. 

There  are  now  in  use  1,530,  an  increase  over  last 
year  of  69;  new  meters  set  during  the  year,  82,  an  in- 
crease of  22  over  last  year;  meters  taken  out  and  others 
set  in  their  places,  16;  meters  discontinued  this  year,  7; 
meters  taken  out  for  repairs,  214;  meters  destroyed  by 
freezing,  2;  tops  bursted  on  crown  meters  by  freezing,  4; 
Worthington  meters  cleaned  and  repaired,  43;  Desper 
meters  repaired  at  pumping  station,  123.  Total  amount 
of  money  received  for  metered  water,  $75,027.36. 

Meters  Bunning  January  1,  1888. 


SIZE  IN  INCHES 

flu. 

)in. 

lin. 

1)  in. 

Stii. 

sin. 

4  In. 

-Motor 

Total. 

Desper 

503 

152 

68 

1 

724 

Worthington . 

279 

25 

47 

69 

26 

5 

2 

453 

Crown 

97 

120 

52 

1 

6 

1 

277 

Ball  &  Fitts. . 

17 

9 

2 

1 

29 

Duplex 

12 

14 

10 

36 

Fitts  Rotary . 

6 

6 

Motor  Eegstr. 

320 

5 

5 

Total 

914 

179 

72 

32 

6 

3 

5 

1530 

EXTENSION    OF    SMALL    PIPE. 

Small  wrought  iron  main  pipe  to  the  extent  of  2,543 
feet  has  been  laid  during  the  year,  the  size  of  the  pipe 
varying  from  one  to  twd  inches.  This  is  2,265  ^^^t  ^^ 
excess  of  the  amount  laid  in  1886.  This  pipe  was  laid 
in  small  courts  where  only  a  few  houses  would  ever  need 
water,  or  in  streets  where  the  grade  or  lines  were  liable 
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street  was  finished,  together  with  seventy-eight  feet  of 
new  pipe,  which  took  the  place  of  the  pipe  that  was 
broken  and  lost  in  the  sewer. 

A  thirty-inch  pipe  drinking  fountain  was  set  by  the 
department  at  the  junction  of  Bridge  and  Hampshire 
streets. 

Three  new  four-inch  fire  services  were  laid  during 
the  year,  two  of  them  with  four-inch  hydrants  connected 
for  private  use. 

Previous  to  this  year  hauling  the  pipe  from  the  cars 
to  the  yard,  and  from  the  yard  to  the  streets  where  exten- 
sions were  called  for,  was  done  by  B.  F.  Brown,  but 
owing  to  his  refusal  to  do  it  at  the  same  price  this  year 
and  the  inconvenience  of  delay  in  delivering  the  pipe 
when  and  where  it  was  wanted,  upon  my  suggestion 
another  horse  was  purchased,  also  the  truck  used  by  Mr. 
Brown  for  that  purpose.  Since  then  the  department  has 
done  all  its  own  teaming  of  pipe,  sand,  paving,  etc.,  sav- 
ing thereby  a  considerably  sum  which  was  annually 
expended  in  this  manner;  also  giving  the  department 
another  horse,  which  was  very  much  needed,  as  the 
three  horses  we  had  were  overworked,  due  to  the  great 
increase  in  the  territory  supplied  by  the  water  works. 


CONCLUSION. 

I  cannot  close  this  report  without  speaking  a  good 
word  for  the  employes  of  the  department,  both  for  those 
employed  in  the  office  and  on  the  outdoor  work.  No 
man  would  want  more  faithful  and  intelligent  work  than 
they  have  performed  the  past  year,  and  to  them  in  a 
great  degree  is  due  the  success  which  the  department 
has  attained. 
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I  also  cheerfully  accord  to  the  President  and  mem- 
bers of  the  Water  Board  my  grateful  thanks  lor  their 
kindness  and  the  ^nfidence  they  {Jaced  in  me  during 
my  official  connection  with  the  department  ttus  year. 

Respectfully  sutmutted. 

ROBERT  J.  THOMAS, 
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LOW  SEB7I0E-WATEB  PIPES  LAID  IH  1887, 
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LOW  8EBVI0E-LI8T  OF  HTDRAMTS  SET  DURINd  THE  TEAB 1887. 


STKEEl^. 


tBas^ett  . 

•tBKMdway 

•tBroadway 

*t  Broad  way 

•t  Broad  way 

•Central . 

•Central  . 

•Central  . 

•tMiddlesez 

•rMiddleaez 

•Middlesex 

•Mlddleaez 

Parker     . 

Fturk^ 

Pleasant. 

Tanner    . 

Thomdike 

t  Watson  Avenue 


LOCATION. 


Northwesterly  side,  8^  feet  west  of  Hudson  street. 

Northerly  side,  258^  leet  west  of  Mt  Vernon  street. 

Northerly  side,  928|  feet  east  of  Mt  Vernon  street 

Northerly  side,  4  feet  west  of  Willie  street 

Northerly  side,  at  line  of  Fletcher  street 

Westerly  side,  opposite  Abbott  street 

Westerly  side,  17  feet  south  of  Sim  street 

Westerly  side,  opposite  Cady  street 

Southerly  side,  94  feet  west  of  Bowditoh  street 

Southerly  side,  near  west  line  of  Elliot  street 

Soatherly  side,  near  west  line  of  South  street 

Southerly  side,  near  east  line  of  Pearl  street 

Northerly  side,  6  feet  east  of  Stoveos  street 

Northerly  side,  about  71  feet  east  of  Wilder  street 

Westerly  side,  11  feet  north  of  Rogers  Farm  line. 

Southeasterly  side,  817  feet  northeasterly  from  St  Hyacinthe  street. 

Easterly  side,  867  feet  north  of  south  line  Highland  street 

Northerly  side,  about  114  feet  from  Chelmsford  street 


t  Flush  hydrants. 
•  Old  pattern  tiken  out 

Taken  out,  hydrant  on  westerly  side  of  Central  street,  near  south  line  of  Centre  street 
Hydrant  on  Western  aveaue,  oppusite  Elerator  building,  changed  from  flush  to  post 
hydrant 
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Property  at  Pipe  Yard  Jonnaiy  1.  1888. 


Stop  gates,  1  4-incb,  2  &-inch;  wrouglit  iron  pipe,  12  feet  1^- 
inch,  '24  feet  2-iiich ;  1  reel  Jiiich  lead  pipe,  1  reel  J-inch  le;ul  pipe, 
40  feet  1-it.ch  ;  7  ^-inch  tees  ;  10  1^-inch  crosses,  12  IxJ-iiich,  VJ  J- 
inch  elbovrn.  8  IxJ-inoh,  16  2-inch  unions  ;  6  2sl  j-inch  bushings  ;  15 
1-inch  phigs;  20  reducing  couplings;  3!)  g-inch  solder  nipples;  lU 
1-inch  sidewalk  cocks;  11  unions;  corporation  cock:',  C  ^-inch;  2  1- 
inch  cellar  cocks  ;  4  I-inch  iron  sidewalk  cocks,  30  j-incli ;  18  1-inch 
lead  unions,  18  J-inch ;  1  1-inch  bushing,  brass  ;  7  brass  plugs,  lo  J- 
incb ;  '2  iron  hydrant  hoxes,  1  stop  gate  box,  G  iron  sidewalk  boxes, 
7  joints  earthen  pipe  for  siilewalk  boxes,  2  buck  saws.  2  saw  hni'ses, 
1  machine  for  testing  main  pipe,  2  pipe  beuchfs,  2  tool  boxes,  3 
derricks,  2  fall  ropes,  '2  set  blocks,  (i  draught  chains,  10  wheelbar- 
rows, 2  tongs  for  cleaning  sidewalk  boxes,  4  hydrant  frame;',  1(1 
hydrant  covers,  2  gate  bos  frames,  2  gate  box  covers,  2  drinking 
fountains,  24  picks,  18  pick  bandies,  7  square  point  shovels,  20 
round  point  shovels,  10  scrub  brooms,  4  hand  brushes,  11  pair  rub- 
ber boots,  1.5  lanterns,  30  feet  rubber  hose,  1  hose  reel,  2  brass  goose 
necks,  6  calking  sets,  3  nail  hammers.  100  sidewalk  box  caps.  20il 
feet  canvas  hose,  300  feet  2J-iiich  rublier  hose,  30  iron  hig  straps 
250  pounds  assorted  bolts,  12  assorted  files,  12  assorted  gravel 
screens,  20  pounds  cotion  waste,  2  trowells,  10  pounds  iron  washerr, 
30  pounds  assorted  nuts.  3  hand  hatchets,  1  ax,  5  sling  ropes,  1 
dualin  pot,  U  striking  hammers,  4  hand  hammers,  2  paving  baniiners, 
200  pounds  pig  lead,  sets  old  blocks,  2  lead  pots,  furnace  for  melting 
leaii,  1  zinc  pump,  2  copper  force  pumps,  ^  keg  30d  nails,  40  assorted 
wrenches.  14  rammers,  3  paving  mauls,  1  barrel  cement,  J  barrel 
white  clay,  1  snow  shovel,  1  blaoksmtth  shop,  1  work  shop,  1  car- 
riage house,  1  stable,  1  store  shed,  2  spirit  levels,  3,000  feet  liimtn-r. 
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Lowell,  1  instrument  for  testing  capacity  of  engines,  1  apparatus  for 
making  gate  boxes,  1  hat  rack,  1  umbrella  rack,  1  water  cooler. 

Property  and  Tools  at  Pumping  Station. 

1  pipe  vise,  1  work  bench,  1  portable  forge,  8  sets  of  brasses  for 
engines,  2  sets  differential  blocks,  100  feet  2  inch  rope,  1  set  lire 
irons,  1  brass  hydrant,  1  axe,  IJ.  finished  wrenches,  d  hand  saws,  2 
jack  screws,  1  cold  chisel,  2  ratchet  drills,  1  socket  drill,  4  calking 
chisels,  1  barometer,  2  thermometers,  1  office  desk,  1  indicator,  1  oil 
cupboai'd,  2  oil  dishes,  1  platform  scale,  4  crow  bars,  64  feet  J-inch 
iron  chain,  16  eye  bolts,  1  truck,  1  key  wrench  for  air  pump,  1  iron 
wheelbarrow,  1  buck  saw,  2  gas  lamps,  1  high  grade  thermometer,  4 
brass  bolts,  4  spare  valves  for  Morris  engine,  5  sets  spare  wrenches 
for  valves,  11  wrenches  for  Morris  engine,  11  wrenches  for  Worth- 
ingtOD,  3  sledge  hammers,  10  drills,  assorted  sizes,  5  bits,  2  bit 
stocks,  1  25-foot  ladder,  1  20-foot  and  1  18-foot,  1  pair  steps,  1  hoe, 
2  rakes,  1  small  die  plate,  1  fore  plane,  6  monkey  wrenches,  1  piece 
2-inch  rope,  3  chisel  bars,  2  small  taps,  4  socket  Avrenches,  2  14-quart 
iron  pails,  4  hand  hammers,  2  grind  stones,  1  anvil,  7  gas  tongs,  1 
hydrant  wrench,  2  clocks,  1  full  set  of  dies,  from  J-inch  to  2-inch 
ratchett|right  and  left,  with  2  die  plates,  1  die  stock  and  bushings, 

2  sets  blocks,  3  f-inch  chains,  1  24-inch  elbow,  1  ratchett  wrench 
for  30-inch  gate,  1  scythe,  1  snath,  7  chairs,  1  office  table,  2  engine 
luthes,  1  speed  lathe,  1  upright  drill,  31  turning  tools,  1  12-inch 
chuck,  1  6-inch  chuck,  1  number  3  drill  chuck,  1  number  2  drill 
chuck,  3  reamers  for  Desper  meters,  4  small  reamers,  16  twist  drills, 

3  lanterns.  Extras — 2  bench  vises,  4  assorted  steel  wrenches,  1 
meter  chuck,  1  black  walnut  book  case,  1  black  walnut  cabinet,  1 
small  slide  valve  engine,  3  extra  twist  drills,  12  lathe  dogs,  3  hack 
saws,  1  blow  pipe,  1  hay  scales,  2  small  jack  screws,  1  small  Scotch 
drill,  1  furnace  pot,  2  trowels,  1  tar  kettle,  450  feet  sheathing,  3 
wheelbarrows,  2  pipe  cutters. 

Property  at  Boservoir. 

1  iron  tooth  rake,  1  hay  fork,  3  shovels,  1  ax,  1  piece  1-inch  rope, 
1  scythe  and  snath,  1  grass  hook,  3  thermometers,  1  stop  gate 
wrench,  1  sidewalk  wrench,  1  coal  stove,  2  lanterns,  1  ice  chisel,  1 
nail  hammer,  1  saw,  1  carpenter's  square,  2  hoes,  1  piece  rubber 
hose,  2  chairs,  1  sectional  ladder,  1  dwelling  house,  1  stable,  1 
wheelbarrow. 

Tools  and  Property  at  Filter  Inlet. 

2  iron  tooth  rakes,  11  shovels,  1  rammer,  1  ax,  2  ice  chisels,  1 
stop  gate  wrench,  1  nail  hammer,  1  pick,  2  brooms,  1  wheelbarrow, 
1  boat,  1  set  of  oars. 
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Report  of  the  Water  Board. 


OFFICE   LOWELL  WATER   BOARD, 
Lowell,   Jan.  14,  1889. 

To    the   Honorable   the    City    Council  of   the   City   of 
Lowell: 

In  compliance  with  the  requirements  of  Chapter 
39  of  the  Ordinances,  the  Lowell  Water  Board  re- 
spectfully presents  its  sixteenth  annual  report  of  the 
receipts  and  expenditures  of  the  department  under 
its  control  for  the  year  1888,  together  with  informa- 
tion and  suggestions  deemed  of  importance.  We 
also  transmit  at  this  time  the  annual  reports  of  the 
Superintendent  of  the  Water  Works  and  of  the  City 
Engineer.  Appended  is  a  special  report  of  the 
Water  Board  upon  the  subject  of  mechanical  filtra- 
tion, showing  result  of  investigations  pursued  during 
the  year  in  the  effort  of  solving  the  problem  of 
how  to  improve  the  quality  of  the  Merrimack  River 
water  as  supplied  inhabitants  of  Lowell  by  the 
Lowell   Water  Works. 
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Number    of    services   disused   (disconnected    from 

main) 21 

Number  of  services  in  use  at  present 7,755 

Number  of  water  meters  set  in  1888 100 

Number  of  water  meters  set  in  1887 83 

Total  number  of  meters  to  date 1,630 

Total  number  of  water  takers  to  date 15,500 

Estimated  population  supplied 70,000 

Number  of  services  shut  off  for  non-payment,  1888,  126 

Number  of  services  shut  oif  and  since  let  on  and  paid,  95 

Number  of  services  shut  off  by  error 3 

Number  of  services  now  shut  off  for  non-payment,  28 

Number  of  hydrants  set  in  1888 24 

Total  number  of  hydrants  in  city  to  date 823 

Salaries  and  pay-roll,  1888 I  32,124  25 

Salaries  and  pay-roll,  1887 29,801  81 

Total  charges,  all  sources,  1888 185,012  92 

Total  charges,  all  sources,  1887 184,395  24 

Total  charges  of  1888  (not  including  the  months  of 
October,  November,  and  December),  i.  «.,  first 

nine  months  of  year 165,968  23 

Uncollected  charges  for  same  period  as  above,  not 

including  shut-off  list  for  non-payment 342  32 

Charges  previous  to  Jan.  1,  1888,  remaining  unset- 
tled, not  including  shut-off  list 284  42 

Bonded  indebtedness  (net)  of  city  on  account  of  the 

Water  Works,  Dec.  31, 1888 1,191,160  17 

Total  receipts,  all  sources,  1888  (including  1887  bal- 
ance, 15,384.59) 188,523  96 

Total  expenditures,  including  interest  account 183,279  73 

Balance  carried  to  1889  account  *|5,244  23 


•  In  making  comparisons  with  figures  of  previous  years  it  should  be 
borne  in  mind  that  at  the  commencemeDt  of  1888  the  price  charged  the 
city  of  Lowell  for  fire  hydrants  was  reduced  from  an  annual  charge  of 
#20  per  hydrant  to  $12, — a  net  loss  of  #6,084  in  available  resources  in 
1888.  It  will  be  readily  seen  that  with  this,  and  upon  the  same  footing 
as  in  1887,  the  balance'or  amount  of  receipts  over  expenditures  would  be 
more  than  #11,000. 
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report  upon  mechanical  filtration.  The  water  of  this 
year  has  been  far  superior  in  quality  for  domestic 
uses  to  water  furnished  for  several  years.  The  con- 
dition of  the  river,  following  an  almost  unprece- 
dented year's  rain-fall,  is  largely  the  cause  of  this 
most  desirable  condition  of  the  river  water,  although 
the  renewed  use  of  the  filter  basin  as  an  aid  in 
supplying  the  filter  gallery  through  the  summer 
months,  at  least,  contributed  material  aid.  It  is, 
however,  well  for  your  honorable  body  to  under- 
stand that  the  purification  of  Merrimack  River  water 
will  never  be  accomplished  by  means  of  natural 
filtration  through  the  river  banks,  or  by  means  of 
artificial  beds.  Such  a  system  on  a  very  much 
enlarged  scale  from  the  present  plant  above  Paw- 
tucket  Falls,  and  necessarily  at  a  very  large  addi- 
tional cost  to  the  city,  would  undoubtedly  supply 
Lowell  with  pure  water  during  periods  of  the  year. 
But  it  would  be  worthless  during  a  greater  portion 
of  the  remainder  of  the  year.  That  is,  when  the 
river  is  at  its  maximum  state  of  purencss,  you  would 
have  the  means  of  making  the  water  purer  before 
it  entered  the  city  mains;  but  when  at  its  maxi- 
mum foulness,  and  when  filtration  is  actually  neces- 
sary, the  natural  system  would  be  a  total  failure, 
and  would  continue  so  to  be  as  long  as  Merrimack 
River  water  freezes  and  the  annoying  silt  exists  in 
its  waters.  This  knowledge  has  been  dearly  paid 
for.  Believing  this,  the  Water  Board  of  1888  turned 
its   attention   to  mechanical   filtration.     It   is   not  that 
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CONSUMPTION     AND    WASTE    OF    WATER. 

We  ask  your  careful  and  earnest  consideration  to 
what,  in  our  minds,  is  the  most  important  question 
that  is  dealt  with  in  this  report,  viz. :  How  shall 
the  present  enormous  waste  of  water  drawn  from 
our  reservoirs  .be  checked  ?  We  ask  that  you  con- 
sider    carefully:      First,     our     present     capacity     for 


disappear  on  filtration.  It  is  a  constituent  of  common  salt,  and  oc- 
curs in  waters  that  run  over  salt  beds,  those  that  are  very  near  the  sea- 
coast,  or  those  that  contain  or  have  contained  sewage.  The  Merri- 
mack runs  over  a  bed  of  granite  and  gravel,  and  is,  at  its  sources, 
remote  from  the  sea ;  consequently,  chlorine  here  represents  sewage. 
If  the  chlorine  and  free  ammonia  are  high  in  amount,  sewage  is  usu- 
ally present,  and  the  albuminoid  ammonia  will  be  found  also  high.  If 
the  ammonias  are  high,  with  but  little  chlorine,  vegetable  matter  is 
then  the  cause  of  contamination. 

Chemists  agree  that  a  water  supply  should  not  habitually  contain 
more  than  0.008  parts  free  ammonia,  0.015  albuminoid  ammonia,  and 
I. o  or  2.0  of  chlorine,  to  100,000  parts  water.  The  river  at  Lowell 
has  a  small  amount  of  free  ammonia  and  chlorine,  but  a  slight  excess 
of  albuminoid  ammonia.  I  should  consider  i .  o  or  2 .  o  parts  of  chlo- 
rine as  indicating  a  dangerous  amount  of  contamination  for  Merrimack 
River  water,  particularly  if  there  was  a  simultaneous  increase  of 
ammonias. 

In  conclusion,  the  water  at  Lowell  is  still  within  the  limits  of  safety ; 
but  from  what  is  known  of  its  sources  of  pollution,  and  the  gradual 
TENDENCY  TO  INCREASE  in  all  the  deleterious  elements  shown  by 
chemical  analysis,  it  is  gradually  approaching  a  point  where  it  can  not 
be  used  with  that  degree  of  safety  that  is  desirable  to  exist.  In  the 
light  of  our  present  knowledge,  therefore,  any  efforts  to  remove  the 
growing  impurities  from  our  drinking  water  are  highly  commendable. 

There  is  at  the  present  time,  among  experts,  an  aversion  to  recom- 
mend the  use  of  water,  into  which  sewage  has  been  poured,  for 
domestic  purposes,  though  the  chemical  tests  do  not  show  a  large 
amount  of  ammonia  and  chlorine;  and  it  is  hoped  that  biological 
tests  may  throw  light  on  this  subject. 

Lowell,   Dec.  17,  1888. 
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pumping ;  second,  the  consumption  of  water  during 
the  heated  term  of  summer  and  the  coldest  days  of 
winter.  It  is  not  enough  to  say  our  own  is  but 
the  experience  of  other  cities.  True  this  is,  as  we 
are  prepared  to  show  by  the  following  figures  re- 
cently  obtained : 


New  England  CiUes. 


Lowell 


Manchester 


Salem  — 
Lawrence 


Lynn 

New  Bedford. 


Portland,  et  al.. . 


Providence 
Sprint^fiold 
Newton 


Hartford 


Worcester 


Fall    Kiver. 


75,000 
41,000 
28,200 
40,000 
49,500 
37,500 
50,000 
12:1000 
40,000 
22.000 
45,(K)0 
vS2,000 
04,000 


Boston  305,000 


Canibridf^e 


7(),0(K) 


(iallons, 

Consumption 

Dally. 


4,078,250 
2,000,000 
2,100,000 
2,520,000 
2,379,000 
3,280,000 

(;,ooo,oo() 
5,:^7r),500 
4,000,000 

710.000 
5,0(X),000 
4,007.(H)0 

i,r>oo,9(;o 

:^7,1S1,100 
4,137,947 


66.5 
50 
73 

68^ 
48.1 

88 
120 

4;^ 

100 
32.3 

110 


24.  S6 

59.11 


No. 
Meters. 


1,630 

800 

136 

918 

271 

105 

235 

7.930 

5(10 

2,500 

302 

7,354 

2,941 

3,534 

221 


Services. 


8,115 
3,300 
8,400 

10,684 
7,800 
5,495 
0,700 

13,504 
4.819 
3,950 

10,759* 
S,704 
4,250 

53,400 

16,044 


*  Famillca. 


Newton,  as  will  be  seen  by  the  foregoing  table, 
consumes  per  capita  32.3  gallons  daily.  Their  man- 
ner  of    assessment   of    water    rates   formerly   was    the 
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same  as  practised  in  Lowell.  By  a  new  ordinance 
a  radical  change  was  made.  By  its  provisions  all 
service  pipes  supplying  other  fixtures  than  ordinary 
faucets  for  domestic  use  must  be  metered.  The 
meters  are  furnished,  set,  maintained,  and  to  be  re- 
newed by  the  department,  the  water-takers  paying 
an  annual  rental  for  their  use,  and  being  at  no 
other  expense  in  connection  therewith  except  to  pro- 
tect them  against  frost  or  repair  all  frost  damage. 
This  change  necessitated  the  purchase  of  a  large 
number  of  meters,  and  the  city  purchased  one 
thousand  Crowns,  the  same  as  used  in  Lowell. 
When  the  following  authoritative  figures  are  studied,  it 
will  be  realized,  by  the  experience  of  Newton  at  least, 
what  can  be  saved   by  compulsory  use  of  meters. 

J.  T.  Fanning,  C.  E.,  in  his  work  on  "  Water 
Supply  for  Cities,"  gives  as  the  requirements  of 
American   cities,   as   follows: 

"For  ordinary  domestic  use,  not  including  hose  use,  twenty  gal- 
lons per  capita  per  day. 

"For  private  stables,  including  carriage- washing,  when  reckoned 
on  the  basis  of  inhabitants,  three  gallons  per  capita  per  day. 

"  For  commercial  and  manufacturing  purposes,  five  to  fifteen  gal- 
lons per  capita  per  day. 

"  For  fountains  (drinking  and  ornamental),  three  to  ten  gallons  per 
capita  per  day. 

"  For  fire  purposes,  one  to  ten  gallons  per  capita  per  day. 

"For  private  hose,  sprinkling  streets  and  yards,  ten  gallons  per 
capita  per  day  during  the  four  dryest  months  of  the  year. 

**  Waste,  to  prevent  freezing  of  water  in  service  pipes  and  house 
fixtures  in  Northern  cities,  ten  gallons  per  capita  per  day  during  the 
three  coldest  months  of  the  year. 

"  Waste,  by  leakage  of  fixtures  and  pipes,  and  use  for  flushing  pur- 
poses, from  five  gallons  per  capita  per  day,  upwards." 
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during  the  year,  devoted  much  thought  to  the  im- 
portant  matter,  and  have  caused  to  be  made  a 
number  of  tests,  to  ascertain,  if  possible,  what  was 
a  fair  basis  to  build  upon  for  actual  consumption 
per  capita.  In  a  tenement  block,  with  seventy  oc- 
cupants, the  plumbing  first-class  in  every  detail, 
having  a  total  of  45  taps,  including  20  water-clos- 
ets, the  average  daily  run  as  read  upon  the  meters, 
two  being  used,  one  to  serve  as  a  check  upon  the 
other,  was  102.5  cubic  feet  per  diem,  or  10  U.  S. 
gallons  per  capita.  This,  it  may  be  said,  is  an 
extreme  case.  So  it  is.  The  families  are  intelligent, 
well-meaning  people ;  leakages  are  common,  but  are 
repaired  at  once;  the  meter  records  are  looked  at 
twice  a  week  by  the  one  in  charge  of  the  prop- 
erty. Near  each  tap  and  in  every  water-closet  is 
this   notice : 


This  water  is  metered,  —  that  is,  paid  for  by 
the  gallon.  Use  all  the  water  needed,  BUT  DO 
NOT  WASTE.  Please  report  to  owner  if  water 
does  not  shut  off  tight  after  using. 


The  experiments  made  with  the  above  property 
were  by  one  of  our  officials.  It  simply  shows  what 
care  will  do.  Consider  for  a  moment,  that  by  the 
City  Engineers  records,  the  average  daily  consump- 
tion of  water  in  1887  was  4,319,164  gallons,  or  63 
gallons   to   each   consumer;    and    that    in   the   winter 
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to  justify  extreme  measures.  There  is  not  the  slight- 
est doubt  that  hundreds  of  house  connections  are 
allowed  to  run  both  night  and  day,  as  the  consump- 
tion during  the  night  is  almost  equal  to  the  amount 
used  during  the  day,  during  cold  periods.  This  can 
only  be  attributed  to  wanton  carelessness  or  gross 
ignorance.  A  plumber,  amenable  to  no  law,  runs 
his  pipes  as  he  sees  fit,  without  regard  to  exposure; 
work  is  performed  in  the  cheapest  possible  manner, 
and  as  a  result,  the  owner  of  a  building  thinks 
himself  justified  in  running  water  to  prevent  freeze- 
ups;  the  consequence  being,  the  city  suffers  the 
penalty,  paying  dearly  for  its  neglect  in  failing  to 
assume  some  authority  in  the  direction  and  super- 
vision of  plumbers'  work.  There  are  plumbers  whose 
inclination  is  to  do  proper  work ;  but  competition 
with  others,  who  are  entirely  irresponsible,  renders 
a  property-holders  chance  for  honest  work  not  what 
it  should  be,  nor  what  it  would  be,  if  proper  laws 
were  enacted  in  the  interest  and  for  the  protection 
of    the   property-holder. 

Before  leaving  this  subject  of  waste  water,  we 
desire  to  speak  of  an  evil,  the  results  of  which  we 
foresee  as  one  of  the  disastrous  certainties  of  the 
present  winter.  The  Board  of  Health,  with  com- 
mendable zeal,  have,  during  the  summer,  made  war 
upon  that  relic  of  the  century  past  —  the  privy  vault. 
In  many  cases,  the  structures  condemned  were  in 
back  yards  or  contained  in  flimsily-constructed  out- 
houses.    The  property-owner,  conforming  to   the  rule 
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the  employ  of  the  department  at  the  thne  men- 
tioned, the  good  derived  was  of  doubtful  quantity. 
It  seems  to  this  Board,  however,  that  the  lack  of 
good  results  was  due  more  to  failure  of  application 
of  penalties  provided  by  the  Ordinances,  rather  than 
from  any  lack  in  the  working  of  the  system.  It  is 
our  experience  that  leaks  are  continually  being  found 
upon  premises  where  meters  are  used,  —  that  is,  on 
property  where  the  waste  of  water  is  guarded  by  the 
owner  for  his  own  interest.*  On  the  other  hand, 
where  property  uses  water  under  annual-rate  charges, 
and  where  the  amount  of  water  used  is  of  no  mon- 
etary concern  to  owner,  leaks  are  not  frequently 
called  to  notice  of  Water  Department  by  the  owner. 
Having,  as  we  do,  ten  rate  services  where  we  have 
one  metered  service,  the  fact  is  at  least  significant, 
and   warrants   suspicions   of    existing   waste. 

The  situation,  then,  is  just  this:  when  water  is 
metered,  the  department  furnishes  inspectors,  whose 
special  duty  is  to  see  that  every  thing  is  tight  and 
in  proper  order ;  where  .  property  is  upon  rates,  there 
is  practically  no  oversight.  This  department  has  had 
no  access  to  very  many  pieces  of  property  for  years. 
We  believe  that  it  would  be  to  the  advantage  of 
the  city  were  a  leak  inspector  added  to  the  present 
force,  his  duty  being  to  inspect  every  piece  of  pip- 
ing and  fixtures  in  the  city  periodically.  For  such 
service  we  should  recommend  some  individual  who 
has  had  experience  in  the  Water  Department. 
There   is    no  question   that  such   an   inspector,  doing 
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to  water  consumers.  Presuming  they  are  familiar  to 
you,  we  will  state  that  in  our  opinion  a  careful  re- 
vision would  result  in  a  far  more  equitable  system 
of  charges.  We  believe  the  prescribed  "  minimum " 
charge  of  ^12  for  metered  water  totally  unjust.  Its 
reduction  or  abolishment  would  undoubtedly  lead  to 
a  wider  use  of  meters.  Why  should  you,  as  a  meter 
owner,  pay  $12  annually  for  less  than  that  moneys 
measure  of  water,  while  your  neighbor,  paying  annual 
rates,  can,*  and  in  many  cases  does,  actually  use,  for 
less  charges,  two  or  three  times  the  amount  of  water 
you  are  permitted  ?  The  theory  has  been  that  the 
introduction  of  meters  tended  to  materially  lessen 
the  income  of  the  water  department.  But,  if  under 
a  system  of  rate  charges,  it  becomes  necessary  to 
pump  two,  three,  and  even  four  millions  of  gallons 
for  every  one  million  actually  used  and  paid  for,  the 
fallacy  of  the  theory  becomes  apparent.  This  pre- 
pares us  to  say  that  there  is  a  course  to  pursue, 
as  an  act  of  retrenchment,  economy,  and  self-pres- 
ervation. It  is  this:  Place  a  meter  on  every  service 
in  Lowell,  or  if  it  were  practicable,  on  every  tap  used 
in  the  city,  excepting  only  the  ordinary  domestic 
uses  which  come  under  the  $6  family  rate  charge. 
Such  a  course  would  necessitate  the  city's  purchase 
of  a  large  number  of  meters,  which  could  be  rented 
at  an  annual  fee  as  is  practised  in  other  cities.  It 
would  necessitate  an  increased  force  of  meter  in- 
spectors both  for  repairs  and  reading.  It  would  save 
an  enormous  quantity  of   waste.     In  fact,  the  problem 
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The  present  Board  believe  in  pure  water,  and 
water  in  abundance,  but  not  in  the  wasteful  manner 
of  use  that  exists  in  Lowell  at  the  present  time. 
A  meter  attached  to  each  and  every  service,  with 
exception  previously  alluded  to,  would  certainly  place 
all  consumers  upon  a  fair  and  equitable  basis.  A 
perfect  meter  does  not  exist.  Some  upon  the  mar- 
ket we  are  satisfied  are  worthless ;  others,  with  proper 
care,  will  render,  with  Merrimack  River  water,  very 
accurate  results.  We  can  satisfy  the  most  sceptical 
person  of  this  fact.  We  mean  to  use  none  but  the 
best,  and  are  ever  ready  to  try  new  inventions  and  im- 
provements. At  present  we  are  placing  the  Crown 
in  most  cases.  We  have  two  others  of  recent  arrival 
that  we  are  running  upon  trial,  determined,  if  any 
improvement  or  superiority  is  discovered,  Lowell 
water  takers  shall  be  among  the  first  to  receive  the 
benefits  therefrom.  Our  experience  leads  us  to  de- 
clare as  our  opinion,  and  in  this  opinion  former 
members  of  the  Water  Board  coincide  with  us,  that 
the  time  will  come  when  every  consumer  will  use 
metered  water.  Water  rates  can  not  be  reduced  so 
long  as  the  department  is  compelled  to  furnish  and 
properly  distribute  the  quantity  of  water  called  for 
during  certain  periods  of  the  year.  Would  not  a 
universal  meter  system  check  the  waste,  reduce  the 
running  expenses,  and  postpone  the  necessity  of  in- 
crease of  pipe  capacity.'^  Would  it  not  actually  re- 
duce  the   cost  of    water  to  consumers  .f^      Here   is   a 
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the  lower  reservoir.  The  broken  portions  have  been 
made   good   at   a   cost   of   $1,388.34. 

Before  it  was  decided  upon  what  should  be  done, 
Engineer  E.  B.  Leavitt,  of  Cambridgeport,  was  con- 
sulted. He  fully  endorsed  the  plan  as  suggested  by 
Engineer  Roberts,  and  the  work  was  commenced. 
In  doing  this  repair  work  important  changes  have 
been  made.  The  pump  work  heretofore  performed 
is  now  accomplished  by  seven  9-inch  valves  seated 
in  the  sole-plate,  placed  at  the  base  of  the  valve- 
chamber,  re-inforced  by  ninety-nine  4-inch  valves 
seated  in  the  sides  of  the  valve-chamber.  So  far 
the  work  following  the  changes  is  satisfactory,  and 
reflects  credit  upon  Mr.  Roberts,  who,  with  his  as- 
sistants, devised  and  performed  the  work.  In  fact, 
it  is  a  feature  of  the  Lowell  pumping  plant.  But 
for  lack  of  time  to  make  the  change  before  winters 
work  should  be  upon  us,  it  is  not  unlikely  that  we 
should  have  taken  measures  towards  the  rebuilding 
of   the   pump. 

The  present  capacity  of  the  Morris  engine  plant 
is  5,000,000  gallons  in  twenty-four  hours.  We  be- 
lieve that  by  an  outlay  of  $10,000  a  new  pump 
could  be  placed  in  position,  and  by  speeding  up 
the  engine  a  capacity  of  10,000,000  gallons  could  be 
obtained.  Engineer  Leavitt  has  been  consulted  upon 
this  matter  also.  He  says  there  is  no  doubt  of  the 
practicability  of  the  scheme,  and  that  without  risk 
of   injury  to   that    noble    machine,  the   Morris   engine. 
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6-inch  main  running  from  the  intersection  of  Carter 
and  Gorham  Streets,  through  Gorham  and  Lincoln 
Streets.  This  entire  distance  has,  during  the  year, 
been  replaced  by  12-inch  pipe.  Two  other  large 
fires  occurred  during  the  winter  at  the  city  s  center. 
It  has  been  said  that  at  both  these  fires  there  was 
a  lack  of  water.  The  truth  of  such  statements  it 
is  not  our  purpose  to  dispute.  Determined,  however, 
that  it  was  our  duty  to  increase  the  efficiency  of 
the  fire  service  of  the  city,  after  careful  investiga- 
tion, we  recommended  the  introduction  of  six  Lowry 
hydrants  at  different  points  at  the  city's  center. 
We  were  met  by  an  objection  surprising  to  us, 
when  we  were  told  upon  what  grounds  the  objection 
was  based,  —  the  more,  too,  on  account  of  the  source 
whence  it  came.  The  department  caused  to  be 
placed  at  the  junction  of  Bridge  and  Merrimack 
Streets  such  a  hydrant  as  recommended ;  gave  an 
exhibition  of  what  it  was  capable  of  doing  before  the 
city's  officials,  upon  the  result  of  which  we  have 
since  been  willing  to  rest  our  case.  It  was  then 
shown,  to  any  fair-minded  person,  that  these  hy- 
drants at  proper  places,  located  directly  on  the 
mains,  would  furnish  an  inexhaustible  supply  of 
water,  and  at  maximum  pressure,  no  matter  what 
the  number  of  streams  emitted.  Since  that  time,  on 
the  petition  of  J.  Tyler  Stevens  and  other  heavy 
property  owners,  one  has  been  set  at  the  intersec- 
tion  of   Market   and    Central    Streets.      We   presume 
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Op  W.  E.  Livingston: 

26^S|}  tons  Pocahontas  coal,  (a>  $5.15. 
29^1^  tons  Pocahontas  coal,  fa)  95.00. 
1500  tons  Pocahontas  coal  (887,||^  delivered),  (a)  $4.75. 

Op  Mellert  Iron  Foundry: 

75  tons  6-inch  cast-iron  pipe,  )  ^  ^ot  ca 

^/  '   yrS)  $31.60  per  ton. 

25  tons  8-inch  cast-iron  pipe,  ) 

3  tons  special  castings,  (a)  2^.  per  lb. 

Op  Gloucester  Iron  Works: 

115  tons  12-inch  cast-iron  pipe,  (a)  $29.93  per  ton. 
14  pieces  special  castings,  (S>  $57.50  per  ton. 

Op  Warren  Foundry:  ^ 

50  tons  6-inch  cast-iron  pipe,  (a)  $30.00  per  ton. 
50  tons  8-inch  cast-iron  pipe,  (a)  $29.60  per  ton. 

Op  R.  D.  Wood  &  Co.: 

112  tons  10-inch  cast-iron  pipe,  fw  $26.75.* 


CONCLUSION. 

Concluding  this  report,  we  would  acknowledge  the 
faithful  services  of  those  in  the  employ  of  this  de- 
partment. Perfect  harmony  exists,  so  far  as  we  are 
aware, —  each  and  every  one  strives  for  the  good 
of  the  department,  and  takes  honest  pride  in  his 
part  of  the  responsibility.  We  believe  the  depart- 
ment is  a  credit  to  our  city.  Its  efficiency  can  be 
increased,    nevertheless. 

We  recommend  the  following  matters  to  the  consid- 
eration of  the  incoming  Water  Board:  The  continua- 
tion of  the  filtration  investigation,  valuable  information 
concerning  which  is  left  by  us  for  use;  the  placing 
of    several     Lowry    hydrants    at    the    center    of     the 
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SO  long  a  period,  is  a  matter  of  surprise  to  us, 
as  no  doubt  it  will  be  to  property  owners  in  this 
crowded  but  valuable  section  of  the  city.  We 
would  recommend  that  in  the  spring  of  1889  the 
first  street  work  performed  be  the  taking  up  of 
this  8-inch  pipe  and  placing  a  12-inch  pipe 
in  its  place.  The  mere  mention  that  such  a  con- 
dition of  things  exists,  should  bring  speedy  remedy. 
The  time  is  now  near  at  hand  (1890)  when  the 
water  debt  of  the  city  can  be  refunded  at  a  much 
lower  rate  of  interest  than  at  present.  Of  the  ^108,- 
045  paid  as  interest  money  during  the  past  year, 
all,  but  interest  amounting  to  $3,315,  is  at  the  rate 
of  six  per  cent,  or  higher.  Here  is  a  prospective 
saving,  and  an  available  surplus  in  sight,  at  least. 
It  is  reasonable  for  our  citizens  to  expect  some 
direct  benefit  from  this  reduction  of  interest,  and 
the  natural  direction  for  it  to  come  would  be  in 
the  form  of  reduced  water  rates.  Unless  wasteful 
consumption  or  unforeseen  disaster  befalls,  compelling 
the  enlargement  or  repair  of  the  works,  and  conse- 
quent outlay  of  money,  a  reduction  of  water  rates 
will   be   a   likelihood   of   the   immediate   future. 

MILES  F.  BRENNAN, 
ARNOLD  S.  WELCH, 
HARRY  E.  SHAW, 
E.  B.  CONANT, 
E.  D.  HOLDEN. 
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The  following  Table  will  Show  the  Gross  Cost  of  the 
Water  Works  Yearly,  from  the  Commencemeiit  of 
the  same  to  Jan.  1,  1889. 


Expended  in  1870 $  95,057  00 

"            1871 624,151  66 

"            1872 560,708  40 

«            1873 349,717  87 

"            1874 283,370  63 

"            1875 275,660  78 

"            1876 221,502  24 

"            1877 163,814  28 

"            1878 158,510  15 

1879 150,047  82 

"            1880 154,391  59 

1881 231,171  27 

1882 173,645  92 

1883 180,280  28 

1884 175,290  20 

"             1885 176,972  56 

«             1886 169,105  22 

1887 176,906  05 

1888 183,279  73 

Gross  cost  of  works  to  Jan.  1,  1889 84,453,583  47 

Receipts  to  Jan.  1,  1889 2,070,187  01 

Net  cost  of  works  to  Jan.  1,  1889 *2,383,396  46 
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The  following  Table  will  Show  the  Expeuditnres  and 
Receipts  of  the  Works  from  1873  to  1889,  exclusive 
of  Interest  on  the  Water  Debt. 


1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 


Expenditures.         Rocoipts. 


$188,370  59 

128,105  63 

170,095  78 

115,012  24 

53,988  72 

49,900  15 

42,157  82 

45,031  59 

121,601  27 

64,525  92 

65,673  23 

64,982  71 

64,030  24 

51,808  52 

62,236  05 

75,234  73 


Expenditures  In'     Receipts  in 
excess  of  excess  of 

receipts.       r  ci^cnditures. 


$57,739  48 
80,625  65 
94,908  14 
98,815  54 
100,826  63 
104,142  87 
110,185  34 
123,740  49 
128,053  97 
140,397  96 
152,582  99 
154,437  55 
157,956  79 
168,757  53 
178,234  29 
183,127  37 


$130,637  11 
47,479  98 
75,187  64 
16,196  70 


$46,837  91 

54,242  72 

68,027  52 

78,708  90 

6,452  70 

75,872  04 

86,909  76 

89,454  84 

93,926  55 

116,949  01 

115,998  24 

107,892  64 
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75 
125 
6 
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$5,384  59 


1;^   $183,139  37 

$188,523  96 
183,279  73 

$5,244  23 


1 

general 
.expense. 

Mechanical 

Filter 
Investiga- 
tion. 

Water 
Analyses. 

Salary 

President 

and 

Sapt. 

Total 
Ezpenditares. 

1$  68  44 

.  157  28 

•  113  91 

.    61  34 

39  34 

107  61 

94  44 

109  20 

27  73 

98  74 

124  15 

76  11 

$423  60- 
'     70  17 

$30 '66 

"46*66 
20  00 
30  00 
24  00 

$166  66 
166  68 
166  66 
166  66 
166  68 
166  66 
166  66 
166  68 
166  66 
166  66 
166  68 
166  66 

$  2,504  91 

3,599  70 

4,583  46 

8,108  52 

29,165  09 

35,782  67 

12,972  94 

5,879  88 

7,751  01 

9,977  94 

46,247  14 

16,706  47 

)78  29 

$493  67 

$144  00 

$2,000  00 

$183,279  73 

Report  of  the  Superintendent. 


Lowell,  Jan.  i,  1889. 

To  the  Lowell  Water  Board: 

Gentlemen, —  In  accordance  with  the  requirements 
of  the  City  Ordinances,  I  herewith  submit  the  Sixteenth 
Annual  Report  of  the  Superintendent  of  the  Lowell 
Water  Works,  for  the  year  ending  Dec.  31,  1888,  and  in 
doing  so  it  gives  me  great  pleasure  to  report  that  every 
branch  of  the  department  is  in  good  condition.  The 
total  consumption  of  water  for  the  year  is  1,823,089,224 
U.  S.  gallons. 

FILTER     INLET. 

During  the  past  year  the  filter  inlet  has  been  drawn 
off  and  cleaned  several  times,  and  the  wooden  box,  24X  12, 
which  conducted  the  water  from  the  river  to  the  inlet, 
has  been  removed,  and  a  1 2-inch  cast-iron  pipe,  forty-eight 
feet  in  length,  laid  to  do  the  work  of  this  box,  which  was 
originally  sixty  feet  long ;  but  owing  to  its  exposed  condi- 
tion to  floating  ice,  it  was  all  carried  away  but  about  ten 
feet,  which  was  not  long  enough  to  prevent  the  sand  on 
the  river  bank  from  washing  into  the  end  of  the  box  and 
completely  clogging  it  up  so  as  to  prevent  the  passage  of 
any  water  to  the  filter.  This  1 2-inch  pipe  was  laid  run- 
ning obliquely  down  stream,  with  a  1 2-inch  gate  on  the 
bank,  and  a  2-inch  plank  placed  under  the  end  of  the 
pipe  in  the  river  to  prevent  it  from  becoming  imbedded 
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necessary  to  open  the  river  gate  one  inch,  and  after  a  few 
days  it  was  opened  still  more,  but  at  no  time  was  this 
gate  opened  more  than  three  inches  until  the  filter 
bed  was  again  cleaned,  when  a  similar  result  was  ob- 
tained. Taking  into  consideration  that  previous  to  this 
time  it  was  always  necessary  to  keep  the  river  gate  open  at 
least  six  inches,  it  is  easy  to  account  in  a  measure  for  the 
improvement  in  the  quality  of  our  water  supply  the  past 
summer.  The  inlet  was  cleaned  in  all  five  times,  viz  :  May 
28th,  June  25th,  July  14th,  Aug.  13th,  and  Sept.  14th. 
Soon  after  this  last  date  the  unusually  heavy  and  almost 
constant  rains  had  so  swollen  the  river  as  to  cause  it  to 
overflow  the  river  banks  of  the  inlet,  making  it  impossi- 
ble to  empty  the  basin  for  the  purpose  of  cleaning,  and 
also  washing  silt,  mud,  and  other  matter  over  the  banks, 
thereby  completely  preventing  any  filtration.  You  can 
see,  by  this  condition  of  affairs,  that  if  the  river  side  of 
this  inlet  was  as  high  as  the  other  sides,  this  trouble  from 
high  water  would  not  exist,  and  it  could  have  been 
cleaned  every  month  up  to  the  present  time,  and  a  large 
percentage  of  the  water  in  use  filtered. 

GALLERY   AND    CONDUIT. 

The  30-inch  blow-off  gate  on  the  conduit  was  opened 
May  28th,  and  allowed  to  remain  so  until  the  next  day, 
during  which  time  the  river  gate  was  let  on  full  head,  in 
order  to  give  both  the  gallery  and  conduit  a  thorough 
blowing-ofl.  Next  year,  the  gallery  should  be  pumped 
as  dry  as  possible,  and  then  washed  and  cleaned ;  also, 
a  careful  inspection  should  be  made  of  the  brick  conduit. 

PUMPING    STATION. 

The  change  in  the  valve  chamber  of  the  Morris  en- 
gine has  been  completed,  under  the  direction  of  Engi- 
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walk  has  been  laid  from  the  house  to  the  driveway,  and 
from  Richards  Street  to  the  front  steps  of  the  house. 
The  driveway,  which  had  been  allowed  to  grow  into  dis- 
use, was  spaded  over,  regraded,  and  otherwise  improved. 
The  fence  on  the  northerly  side  of  the  reservoir  lot  had 
to  be  moved  thirty-four  feet  towards  the  south,  to  con- 
form to  the  lines  of  Richards  Street,  —  a  new  street  laid 
out  by  the  government  of  1887.  The  posts  of  the  fence 
to  be  moved  were  found  decaved  to  such  an  extent  that 
more  than  one-half  of  th^m  had  to  be  replaced.  Two 
new  gates  were  set  in  this  fence  on  Richards  Street: 
one  large  one  for  the  stable,  and  a  smaller  one  for  the 
entrance  to  the  house.  No  repairs  have  been  made  on 
the  house  this  year;  and  as  it  is  in  good  condition,  none 
will  be  needed  the  coming  year.  Next  year  the  large 
fence  should  be  repainted.  The  stock  was  purchased 
this  year,  with  a  view  of  doing  this  painting,  but  as  it 
was  late  in  the  fall  it  was  deemed  advisable  to  postpone 
it  until  next  year.  The  screens  in  the  efflux  chamber  of 
the  gate  house  were  taken  out  and  cleaned,  last  month. 
Mr.  Frank  Lapoint,  the  man  in  charge  of  the  reservoir, 
has  been  untiring  in  his  efforts  to  make  the  grounds  as 
neat  and  attractive  as  possible,  as  everybody  visiting  the 
reservoir  can  testify.  The  high  -  service  reservoir 
grounds  are  kept  closed  all  the  time,  and  require 
little   attention. 

EXTENSIONS  . 

During  the  past  year  there  has  been  laid  1 7,484  feet 
of  cast-iron  pipe,  3,385  feet  of  which  was  -relaid  on  Gor- 
ham  and  Lincoln  Streets,  leaving  the  total  number  of 
feet  added  to  the  distributing  mains  of  the  city  this  year 
14,099,  making  4,983  feet  more  than  was  added  last 
year.  2,41 1  feet  were  added  to  the  high-service  mains  of 
the  city  this  year,  which  was  called  for  by  the  opening 
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pipe  was  taken  up  by  cutting  the  pipe  every  four  lengths 
and  hoisting  these  lengths  out  of  the  ditch  all  connected, 
then  melting  the  joints  in  order  to  separate  them.  By 
this  means  the  department  was  able  to  save  all  of  the 
special  castings  and  about  three  thousand  feet  of  the  old 
pipe,  which  was  laid  again  in  other  streets.  In  connec- 
tion with  this  work  an  additional  gate  was  placed  on  the 
6-inch  main  at  the  present  terminus  of  12-inch  line 
on  Gorham  Street.  This  enables  the  shutting  off  of  the 
water  beyond  this  point  on  Gorham  Street  without  inter- 
fering with  the  supply  on  Lincoln  Street. 

HYDRANTS. 

Twenty-four  new  hydrants  have  been  added  this  year, 
which  is  more  than  has  been  added  any  one  year  for  the 
last  eight  years.  Flush  hydrants  have  been  changed  for 
post  hydrants,  as  follows :  Summer  Street,  near  Gorham  ; 
Gorham  Street,  near  Livingston,  and  Lincoln  Street,  near 
Gorham.  The  Ludlow  post  hydrant,  on  Beacon  Street, 
near  Sixth,  was  found  entirely  broken  off  above  the 
valve,  and  was  replaced  by  a  Boston  post  hydrant. 
Numerous  other  hydrants  have  been  repaired  during  the 
year,  mostly  cases  where  the  spindle  was  turned  too  hard 
and  bent.  In  the  severest  part  of  last  winter  six 
hydrants  were  frozen  and  had  to  be  thawed.  The  flush 
hydrant  at  the  comer  of  Tanner  and  Lincoln  Streets  has 
been  taken  out  and  replaced  by  a  6-inch  post  hydrant, 
with  four  outlets,  and  an  8-inch  connection,  making 
it  the  largest  post  hydrant  in  the  city.  As  you  are 
aware,  two  large  Lowry  hydrants  have  been  set  by  the 
department  the  past  year :  the  first  was  set  at  the  inter- 
section of  the  Merrimack  and  Bridge  Street  12-inch 
main  lines,  at  a  point  where,  if  necessary,  the  water  could 
be  supplied  directly  from  the  pumps ;  the  second  was  set 
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prevent  further  freezing.  If  this  should  occur  every 
winter  it  would  undoubtedly  be  economy  to  lower  the 
pipes  in  these  streets.  126  services  have  been  shut  off 
for  non-pa)niient ;  3  remitted,  95  paid,  28  remain  unpaid. 
The  amount  of  service  pipe  laid  in  1 888  is  as  follows  : 

|-inch  lead  pipe 5,579  feet. 

|-inch  lead  pipe 3,172 


1-inch  lead  pipe 
i-inoh  wroughtriron  pipe . 
l-inch  wroughtriron  pipe . 
l^inch  wrought-iron  pipe 
2-inch  wrought-iron  pipe. 
2^inch  wrought-iron  pipe 


1,189    " 
51     « 

753 

135 

407 
19 


cc 


(( 


u 


it 


u 


Total  laid  during  1888 11,305 

Amount  previously  laid 287,774    " 


Total  amount  now  laid    

Or  56  miles  3,399  feet. 

Total  number  of  services  put  in » 

Total  cut  off  at  main 

Total  re-connected 

Total  now  in  use 


299,079    « 


8,115 

384 

23 

7,755 


Number  and  Kind  of  Services  Changed  During  the  Tear  1888. 


SIZE   OF  SEEVICE 
CHANGED  FOR. 


69 

81 

48 

3 


I 


%  inch  iron. 

^  inch  iron. 

^  inch  iron. 

1  inch  iron. 


3 1  ^  inch  iron. 
}i  inch  iron. 
3:  ^  inch  iron. 
6     1  inch  iron. 

204'  Total 


H  inch 
lead. 


2230 


2230 


X  inch 
lead. 


3322 


3322 


1  inch 
lead. 


1661 
343 


2004 


1  inch 
iron. 


198 


1«  in. 
iron. 


198 


62 


62 


2  inch 
iron. 


92 
83 

175 


Number 
Feet 


2230 

3322 

1661 

343 

198 

62 

92 

83 

7991 
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It  will  be  seen  by  the  above  figures  that  the  severe 
cold  of  last  winter  had  its  effect  on  the  meters  as  well  as 
the  services.  More  meters  were  frozen  last  year  than 
have  been  frozen  altogether  since  the  works  were  estab- 
lished. 

Meters  Running  Jan.  1,  1889. 


1 
SIZE  IN  INCHES    «  in. 

1 
Xin.  \   liu. 

\y*  in. 

2  in. 

Sin. 

4  in. 

Motor 
Regis- 
ter. 

Total. 

Deeper 

Worthington  . 

Crown 

Duplex 

BaU  &  Fitts.. 

Fitts  Rotary.. 

'  Motor  Register 

Balance  Valve. 

493 

270 

158 

13 

17 

4 

1 

•  •  •  • 

•  •  •  • 

149 
25 

154 
14 

8 

1 

•  •  •  • 

1 

67 

49 

77 

9 

2 

.  • .  • 

•  •  •  • 

•  •  •  • 

1 

G9 

1 

•  •  •  • 

1 
.... 

•  •  •  • 

•  •  •  • 

•  •  ■ 

•  • 

•  •    1 

•  ■    < 

• 

»5 

6 

»  • 

• 

•  •  • 

7 

•  •  • 

•  •  • 
1  •  •  • 
»  •  ■  • 
1  •  •  • 
»  •  •  • 

1 

i 
1 

•  •  ■ 

2 

1 

•  •  ■ 
»  •  •  • 

B     •     •     • 
1     •     •     • 

»  •  « 

6 

• 

710 

447 

397 

36 

28 

5 

6 

1 

Total 

955 

352 

204 

72 

3T 

7 

3 

Pi 

1630 

LEAKS. 

There  has  been  during  the  past  year  an  unusual  num- 
ber of  leaks  in  service  pipes,  caused  in  most  instances  by 
men  outside  the  department,  who  unlawfully  take  the 
liberty  of  turning  on  water.  These  men,  as  a  general 
thing,  are  either  very  careless,  or  they  do  not  understand 
the  way  these  cocks  should  be  turned,  and  as  a  conse- 
quence the  cocks  are  wrenched  and  broken,  and  a  leak 
is  reported,  which  would  not  have  happened  if  they 
called  upon  the  department  to  do  this  work.  Another 
cause  of  leaks  is  the  effect  of  cinders  on  wrought-iron 
pipe.     Very  frequently  a  pipe  laid  through  ground  made 
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CONCLUSION. 

In  conclusion,  the  department  is  to  be  congratulated 
upon  having  the  services  of  such  an  able  and  efficient 
clerk  as  Charles  L.  Knapp  has  proved  to  be  the  past 
year.  Too  much  can  not  be  said  in  his  praise,  for  the 
ability  he  has  displayed  in  managing  the  collections  of 
the  department,  and  for  the  faithful  manner  in  which  he 
has  attended  to  all  the  details  of  the  office.  I  most  cor- 
dially extend  to  him  my  thanks  for  the  assistance  he  has 
rendered  me,  and  also  I  beg  leave  to  return  my  thanks 
to  your  honorable  board  for  your  co-operation  during 
the  year.  In  regard  to  the  employees  in  general,  they 
have  done  faithful  service. 

Respectfully  submitted, 

ROBERT   J.   THOMAS, 

Superintendent. 
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Low  Service— Water  Pipes  Laid  in  1888  (continued). 


Total  In  inllos aS.SU. 


High  Serrice  — >yater  Pipes  Laid  In  1888. 


STREETS 

IIETWEEN  WirAT  STRKETS. 

lESOTH    IN   FEET. 

S.lncta. 

laurel 

S.*ll 

tlleh  Service  laid  ptcvIddh  K 
Total  High  Service  to  Jan. 

— — 

KEPOET    OP    THB    SUPERINTENDENT. 


Low  Service— List  of  Stop  Gates  Set  Dnring  the  Tear  18S8. 


REPORT    OF    THE    SUPERINTENDENT.  55 


wedges,  3  yarning  irons,  3  lead  ladles,  6  crow  bars,  4  horses,  5  ex- 
press wagons,  1  light  wagon,  1  single  truck,  1  double  truck,  4  horse 
blankets,  4  street  horse  blankets,  I  buffalo  robe,  1  duster,  2  pungs, 
1  sleigh,  3  horse  brushes,  7  single  harnesses,  1  double  harness,  12 
1-inch  lead  connections,  4  2-inch,  4  halters,  4  hay  forks,  2  manure 
forks,  2  wagon  jacks,  2  wagon  wrenches,  2  canvas  covers  for  horses, 
3  tons  of  hay,  2  post  hydrants,  15  old  style  second-hand  hydrants,  2 
flush  hydrants,  12  pipe  tongs,  5  Stilson  wrenches,  6  monkey 
wrenches,  4  tapping  machines,  20  dippers  for  drinking  fountains, 
125  feet  block-tin  tubing,  1  30-foot  extension  ladder,  2  24-foot  lad- 
ders, 2  ratchet  cutters,  3  pipe  cutters,  20  dies,  2  ratchet  die  plates, 
1  f-inch  tap,  1 1-inch  tap,  1  1^-inch  tap,  1  2-inch  tap,  75  feet  block-tin 
wire,  1  solder  pot,  2  solder  moulds,  2  charcoal  furnaces,  1  naphtha 
farnace,  5  soldering  irons,  19  gate  spindles,  2  disks,  10  hydrant  spin- 
dles, 28  hydrant  valves,  10  hoes,  30  hydrant  packings  for  top,  34  for 
bottom,  68  assorted  hydrant  packings,  10  packings  for  4-inch  gate, 
12  for  6-inch,  6  for  8-inch,  3  for  12-inch,  1  for  16-inch,  1  map  distrib- 
uting mains,  1  map  showing  stop-gates,  1  map  of  Lowell,  1  ton  stove 
coal,  2  portable  closets,  i  gross  of  lamp  wicks,  1  blasting  battery,  1 
desk,  10  lbs.  of  dualin,  11  S  curves,  1  pattern  for  S  curves,  85  lengths 
of  second-hand  cement-lined  pipe,  2  stone  hammers,  :|:ion  blacksmith 
coal,  10  lbs.  of  plumber's  solder,  3  paint  brushes,  3  paint  pots,  1 
marlin  spike,  6  lights  of  window  glass,  10  lbs.  of  c.ilking  yarn,  20 
logs  for  blasting  purposes,  1  10-gallon  can,  1  Edison  patent  pump, 
12  feet  4-inch  rubber  hose,  1  5-gallon  can,  2  ^  gallon,  1  J  gallon,  1 
sieve  and  cover,  1  coal  stove,  1  coal  hod,  2  brooms,  1  counter  scales, 
1  platform  scales,  1  clock,  2  pipe  vises,  2  screw  drivers,  2  mallets,  1 
foot  lathe,  1  lathe  dog,  2  bit  stocks,  2  bits,  1  2-inch  auger,  5  hand 
saws,  1  washer  cutter,  1  bench  block,  1  fore  plane,  1  set  of  numbers, 

1  directory,  8  galvanized  iron  pails,  3  chairs,  100  lbs.  of  scrap  leather 
for  washers,  1  iron  kettle,  1  hose  nozzle,  1  thermometer,  2  lbs.  of 
screws,  1  gallon  of  castor  oil,  1  l^inch  Chapman  valve,  5  window 
curtains,  2  lbs.  of  rosin,  1  pair  of  snips,  1  tool  box,  50  |-inch  lead 
connections,  15  1-inch  lead  connections,  6  hammer  handles,  6  1-inch 
Crown  meters,  3  f-inch,  10  f-inch,  5  tops  for  1-inch  Crown  meters, 
3  for  |-inch,  1  for  f-inch,  12  tops  for  Worthington  meters,  25  covers, 
12  valves  and  valve  seats,  20  spindles  for  Worthington  meters,  12 
out  and  inlet  connections  for  Desper  meters,  10  lead  connections  for 
Worthington  meters,  3  set  packing  patterns,  1  roll  of  packing  paper, 

2  lbs.  of  sealing  wax,  ^  box  crayons,  1  brass  lamp,  1  leather  tool  bag, 
1  pair  pliers,  200  brass  unions  for  |-inch  meters,  6  brass  nipples  and 
unions,  6  brass  unions  for  l^inch  meters,  6  brass  unions  lor  2-inch 
meters,  1  pail  and  tank  for  testing  meters. 

Property  and  Tools  at  Beserroir. 

1  line  hose,  1  hose  reel,  1  lantern,  IJmonkey-wrench,  2  wheelbar- 
rows, 2  long-handle  spades,  2  long-handle  round-pointed  shovels,  1 
scythe,  1  snath,  1  wooden  rake,  1  iron  rake,  1  pitch-fork,  1  lawn-mower, 
1  grass  hook,  1  square-blade  shovel,  5  round-point  shovels,  2  picks,  2 
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Report  of  the  Engineer. 


OFFICE   OF   CITY   ENGINEER, 
Lowell,  Mass.,  Jan.  i,  1889. 

To  the  Lowell  Water  Board: 

Gentlemen,  —  The  undersigned  submits  the  Sixteenth 
Annual  Report  of  the  work  done  by  the  pumping  en- 
gines, and  also  the  records  as  taken  at  the  Beacon-street 
Reservoir.  The  calculations  of  the  duty  of  the  engines 
were  made  from  the  records  kept  by  the  late  Mr.  Lewis 
Stiles  from  Jan.  i  to  April  5,  1888,  and  Mr.  James  P. 
Roberts  from  April  5  to  Jan.  i,  1889. 

All  the  coal  used  at  the  station  for  pumping,  heating, 
and  power  for  the  machine  room  has  been  charged  to 
pumping;  no  deduction  has  been  made,  and  in  the  cal- 
culation of  the  duty  nothing  has  been  added  for  friction 
in  the  pump. 

During  the  year  the  Morris  engine  has  run  two  hun- 
dred and  seventeen,  and  the  Worthington  engine  one 
hundred  and  nineteen  nights.  The  largest  quantity 
pumped  during  one  day  by  both  engines  was  9,429,140 
gallons. 

The  cost  of  pumping  one  million  gallons  from  the 
low-service  reservoir  to  the  high-service  reservoir  is 
$8.68,  which,  added  to  the  average  cost  of  raising  the 
same  quantity  into  the  Beacon-street  Reservoir,  makes 
the  total  cost  of  pumping  one  million  gallons  into  the 
high-service  reservoir  $15.60. 
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LOWELL    WATER    BOARD 


As  to  Results  Following  investigations  of 


MECHANICAL     FILTERS. 
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Mechanical  Filtration. 


CITY   OF   LOWELL, 
In  Water  Board,  Nov.  15,  1888. 

On  motion  of  Mr.  Shaw : 

That  Whereas,  The  Lowell  Water  Board,  as  a  result  of  investigation 
upon  the  subject  of  filtration,  as  applied  to  the  treatment  of  water  for  the 
supplies  of  cities  and  for  domestic  uses,  is  possessed  of  information  of  su£^- 
cient  value  to  warrant  preservation  for  use  of  succeeding  administrations, 
it  was 

Voted,  That  the  clerk  of  the  Water  Board,  under  the  direction  of  the 
president,  at  once  prepare  a  report,  detailing  facts  and  results  reached  dur- 
mg  such  investigation. 


REPORT. 

During  the  spring  of  the  present  year,  a  subject  of  vital  mo- 
ment to  the  people  of  the  City  of  Lowell  was  brought  to  the 
attention  of  the  Lowell  Water  Board,  namely :  the  condition  of 
Merrimack  River  water,  relative  to  its  fitness  for  domestic  use 
as  supplied  the  residents  of  Lowell,  under  the  administration  of 
the  Lowell  Water  Works  department.  The  subject  resolves 
itself  into  two  heads  or  queries,  viz. : 

1.  What  is  the  condition  of  the  water  as  furnished  to-day, 
and  is  there  any  evident  deterioration  in  purity  as  shown  by 
comparison  with  the  records  of  preceding  years } 

2.  Can  our  water  be  improved  in  quality,  either  by  natural 
or  mechanical  process } 

It  will  be  noted  that  no  attempt  is  made  by  this  report  to 
allay  any  uneasiness  in  the  public  mind  concerning  the  condi- 
tion of  the  river  water.  Facts  are  dealt  with,  and  conclusions 
must  be   drawn    therefrom.      It  should  be  known  that   each 
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the  river  water  varies  from  time  to  time,  as  is  shown  by  what 
has  occurred  during  the  fall  months  of  the  year.  A  rain-fall 
period  of  unusual  length  occurred,  and  the  result  was  at  once 
noticed  in  the  changed  appearance  of  the  water,  though  no 
harmful  traces  were  apparent.  Thus,  admitting  much  of  the 
credit  of  the  water's  condition  due  to  nature's  assistance,  still 
in  no  small  degree  was  the  renewed  use  of  the  filter  basin  an 
important  aid,  permitting  some  days  of  almost  the  entire  con- 
sumption being  drawn  from  the  filter  gallery.  The  rains,  how- 
ever, rendered  the  condition  of  the  river  water  so  muddy  that 
the  filter  basin  was  rendered  useless,  as  it  must  be  until  the 
river  becomes  clear  again,  when,  after  cleansing,  it  can  again 
be  used  with  success.  From  the  results  attained,  however,  it  is 
established  that  while  the  river  is  free  from  silt,  splendid  water 
can  be  furnished  consumers,  the  supply  being  limited  only  by 
the  capacity  of  the  basin.  This  result,  of  itself,  is  sufficient 
reason  why  this  valuable,  though  limited,  adjunct  to  a  pure 
water  supply  for  the  City  of  Lowell  should  not  again  be  per- 
mitted to  run  to  ruin,  neglected,  and  unused.  The  expense  of 
cleansing  monthly,  fortnightly,  or  weekly,  is  trifling  and  pays 
well  for  the  outlay.  But  from  what  is  thus  far  written,  it  is 
evident  that  at  the  critical  period  when  danger  lies  in  the  water, 
if  such  condition  does  exist  at  any  time  of  the  year,  when  the 
water  runs  with  silt  or  is  sealed  by  the  ice  of  winter,  the  basin 
is  of  no  use.  Then  of  all  times  it  is  needed.  Thus  it  will  be 
understood  why  natural  means  of  filtration  under  local  condi- 
tions in  our  climate  must  fail  to  solve  the  problem,  How  shall 
Lowell  secure  pure  water.? 

These  facts  confronting  the  Water  Board  of  1888,  attention 
was  turned  to  the  mechanical  filters  which  have  come  quite 
generally  into  use  for  mechanical  purposes,  and  to  some  extent 
for  the  filtration  of  water  for  the  supply  of  cities  of  this  country 
and  to  a  very  large  extent  in  Europe,  where  many  of  the  im- 
portant cities  have  filtration  works  of  great  magnitude  and  cost. 

Before  proceeding  farther  it  will  be  asked.  What  is  a  mechan- 
ical filter  }  The  filtering  process  is  common  in  nature.  To  it 
is  due  the  clearness  of  sparkling  spring  water.  This  natural 
system  when  applicable,  on  the  score  of  economy,  possibly  is  to 
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the  water  becomes  very  much  colored,  its  "Jersey  Lightning" 
hue  being  attributed  to  the  character  of  the  source — a  cedar 
swamp.  Here,  too,  the  testimony  of  citizens  was  favorable  to 
the  Hyatt  filter.  In  fact  it  could  not  be  otherwise,  as  previous 
to  the  introduction  of  the  filters  the  water  could  not  be  used, 
being,  as  stated,  wholly  unfit  to  drink.  Samples  of  this  water 
(at  the  time  at  its  maximum  purity)  before  and  after  filtration 
were  taken,  sealed,  and  expressed  to  Boston,  where  they  were 
analyzed,  with  the  following  result  —  the  number  of  parts  given 
being  parts  of  ioo,ooo  : 


The  above  analysis  from  Professor  Norton,  it  is  presumed,  is  a 
fair  exhibit  of  what  a  Hyatt  filter  will  do  at  the  season  of  the 
year  when  the  test  was  made.  It  is  unnecessary  to  state  that 
in  this  and  other  cases  the  chemi.st  has  no  knowledge  of  where, 
water  is  from,  or  conditions  of  taking.  Both  Somerville  and 
Long  Branch  plants  are  located  at  the  pumping  station,  and  re- 
quire no  extra  help  for  their  care.  At  Newark,  N.  J.,  at  the 
machine  shops  of  the  Newark  Filtering  Company,  an  opportu- 
nity was  offered  to  examine  the  parts  of  the  Hyatt  filter  in 
detail.  This  was  done  with  the  view  of  forming  some  idea  as 
to  the  probable  effect  of  Merrimack  River  water  upon  the  iron 
interior  parts,  a  matter  worthy  of  consideration,  following  the 
experience  of  Lowell  with  its  iron  street  ser\'ice  pipes.  In 
short,  would  not  the  action  of  Merrimack  River  water  upon  the 
interior  in  a  few  years  render  the  entire  inner  working  imprac- 
ticable .'     Past  experience  with  iron  would  indicate  such  a  result 
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its  way  in  some  form  or  other  to  the  Potomac,  are  elements  to 
be  considered  in  discovering  the  defects  of  our  water  supply 
and  their  remedy.  During  the  summer  months,  when  the  rains 
are  few,  light,  and  of  short  duration,  the  Potomac  is  a  compara- 
tively clear  stream,  and  the  water  supplied  to  the  city  is  of  very 
excellent  appearance.  But  in  the  autumn,  winter,  and  spring, 
the  period  of  the  year  when  storms  and  freshets  most  prevail, 
the  water  becomes  more  or  less  impregnated  with  impurities  of 
all  kinds,  and  the  supply  as  it  reaches  the  city  is  repulsive  in 
appearance,  fills  the  mind  with  misgivings  as  to  its  wholcsome- 
ness,  is  a  drawback  on  the  growth  and  development  of  the  city, 
is  deleterious  to  health  and  morals,  and  is  a  source  of  expense 
and  worriment  to  all  householders  who  are  obliged  to  keep 
filters  for  its  purification.*' 

The  report  further  says  that  •on  investigation  the  practica- 
bility of  filtering  the  water  supply  of  Washington,  the  inadap- 
tability of  the  natural  infiltration  system  was  soon  apparent,  and 
the  many  disadvantages  of  the  filter  bed  syctem  were  recog- 
nized. Filters  in  which  certain  chemical  and  mechanical 
features  are  involved  have  been  in  use  for  household,  laboratory, 
and  manufacturing  purposes  for  many  years,  and  examination 
into  every  form  and  description  of  apparatus  was  made,  to  see  if 
any  were  applicable  on  the  larger  scale  required  for  a  city  plant. 
The  result  was  the  conviction  that  the  practical  solution  of  the 
problem  lay  in  this  direction.  Following  this  statement,  the 
Hyatt  system  is  named  as  the  then  (1886),  in  the  opinion  of  the 
engineers,  most  desirable  plan  of  filtration.  In  the  report  a 
plan  is  submitted,  the  essential  features  of  which  are  the 
same  as  the  Lowell  party  witnessed  in  actual  working  at 
Somerville,  N.  J.,  the  difference  being  in  the  size  and  capacity 
of  the  tanks.  The  report  closes  by  recommending  the  appro- 
priation of  i!6oo,ooo,  or  as  much  thereof  as  needed,  to  carry  out 
plans  submitted.  The  foregoing  must  be  taken  as  the  endorse- 
ment of  the  United  States  Government,  at  that  time. 

Notwithstanding  the  favorable  and  pronounced  character  of 
this  report,  it  would  appear  that  no  action  toward  the  improve- 
ment of  Potomac  River  water  has  yet  been  taken  by  those  who 
have  the  direction  of  affairs  at  Washington.     A  letter  of  inquiry 
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water  was  not  as  bad  as  it  looked."  Bad  as  it  was,  the  Jewell 
filter,  with  the  aid  of  alum  as  a  coagulant,  effected  a  complete 
transformation,  producing  water  clear  as  crystal,  although  the 
disagreeable  odor  remained. 

It  may  be  said  here  that  at  the  request  of  the  Brockton  authori- 
ties, the  Massachusetts  State  Board  of  Health  have,  during  the 
summer,  given  special  attention  to  the  matter  of  mechanical  filtra- 
tion, and  especially  to  the  work  accomplished  by  the  Jewell 
system  at  Brockton,  as  well  as  by  one  of  the  Hyatt  plants  at 
Holyoke.  The  Lowell  Water  Board,  determined  to  avail  them- 
selves of  all  information  obtainable,  have  waited  for  the  report 
of  this  acknowledged  high  and  valuable  authority.  The  State 
Board  have  also  recently  made  this  report,  and  its  special  value 
will  be  found  in  what  is  said  regarding  the  action  of  chemicals 
and  the  traces  that  are  found  to  remain  that  would  in  any  way 
affect  the  desirability  of  the  water's  use.  In  response  to  a 
letter,  the  following  is  a  reply : 

Commonwealth  of  Massachusetts, 

State  Board  of  Health, 
13  Beacon  Street,  Boston,  Oct.  15,  1888. 

Dear  Sir, — In  reply  to  your  letter  of  inquiry  as  to  the  examination  of 
certain  filters  named  in  your  letter,  I  would  respectfully  reply  that  the  ex- 
aminations thus  far  conducted  have  not  reached  such  a  stage  as  to  warrant 
any  definite  conclusions  upon  the  subject. 

Respectfully  yours,  SAMUEL  W.  ABBOTT, 

Secretary  State  Board  of  Health, 

Under  date  of  Nov.  17th,  a  second  request  was  made,  and  the 

following  reply  returned : 

State  Board  of  Health, 

Chief  Engineer's  Office,  13  Beacon  Street, 

Boston,  Mass.,  Nov.  20,  1888. 

Dear  Sir,  —  I  understand  that  the  report  of  the  state  board  of  health  to 
the  city  of  Brockton  has  been  published  in  full  in  the  Brockton  Enterprise. 
I  am  now  writing  for  some  copies  of  the  paper,  and  will  ask  them  to  send 
one  to  you.  The  board  investigated  the  subject  with  special  reference  to 
the  purification  of  the  Brockton  water,  and  have  not  considered  at  all  the 
relative  merits  of  different  filters. 

Very  truly  yours,  F.  I».   STEARNS, 

Chief  Engineer, 

The  Brockton  Enterprise^  of  Nov.  loth,  contains  the  State 
Board  of  Health  report.  The  portions  of  interest  only  to  the 
City  of  Brockton  are  omitted  in  what  follows : 
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filtration.  The  value  of  these  substances  is  still  further  en- 
hanced if,  in  addition  to  their  chemical  action,  they  act  mechan- 
ically, by  modifying,  holding,  and  carrying  down  in  the  process 
of  precipitation  any  suspended  foreign  matter,  like  clay.  Many 
substances  have  been  found  useful  in  this  way,  principally 
among  which  may  be  mentioned  caustic  lime,  iron  in  many  of 
its  forms,  various  salts  of  potassium,  alum,  carbon,  borax,  etc. 
The  substance  which  is  most  useful  in  any  particular  case  de- 
pends upon  the  nature  of  the  impurities  present,  the  use  to  be 
made  of  the  water,  and  the  magnitude  and  cost  of  the  work  to 
be  done.  If  the  water  is  to  be  used  for  domestic  purposes,  the 
substance  used  must  be  absolutely  and  unequivocally  free  from 
any  deleterious  action  on  the  human  system  under  any  circum- 
stances within  the  limits  of  possibility,  and  it  must  be  used  in 
such  proportion  that  when  its  work  is  completed  it  will  give  to 
the  clarified  water  no  chemical  reaction  or  physiological  proper- 
ties. Without  entering  into  a  discussion  of  the  various  sub- 
stances, it  may  be  said  that,  as  coadjutants  and  aids  to  the 
purification  of  water  by  filtration,  alum,  lime,  and  iron  seemed 
possessed  of  greater  advantages  than  any  other  materials.  It 
does  not  necessarily  follow,  however,  that  they  must  be  used  all 
the  time ;  in  fact,  their  use  would  be  limited,  in  all  probability 
[certainly  in  the  case  of  Lowell  water],  to  those  periods  of  the 
year  when  the  water  is  the  muddiest.  Many  exhaustive  experi- 
ments have  been  made  with  alum  by  eminent  chemists,  and  it 
has  been  found  that  when  present  in  almost  infinitesimal  quan- 
tities, it  possesses  a  wonderful  effect  on  water.  In  som,e 
waters,  as  actual  experiments  show,  if  used  in  proper  propor- 
tions, and  the  water  then  perfectly  filtered,  the  result  will  be 
brighter,  clearer,  and  purer  than  could  be  obtained  without  its 
use ;  and  furthermore,  no  trace  of  the  alum  can  be  traced  in  the 
filtered  water,  it  having  united  chemically  with  the  impurities, 
and  being  left  behind  in  the  interstices  of  the  filtering  material, 
to  be  removed  afterward  by  the  washing  of  the  filter.  The 
use  of  alum  would  be  very  inexpensive,  costing  in  its  pure  state 
from  one  and  one-half  to  two  cents  per  pound.  If  a  small 
amount  of  lime-water  be  added  to  a  natural  water  containing 
carbonic  acid  (and  nearly  all  natural  waters  do),  the  result  is  the 
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much  more  water  for  the  operation  than  by  other  methods  wit- 
nessed. 

The  Warren  filter  was  seen  at  the  Cumberland  paper  mills, 
near  Portland,  Me.  Here  is  to  be  seen  a  plant  filtering  12,000,- 
000  gallons  daily  for  paper  manufacturing  uses.  To  use  the 
words  of  the  Warren  people:  "The  merit  of  our  filter  lies  first 
in  the  thorough  system  of  cleansing,  and  secondly  in  the  sim- 
plicity of  construction."  The  first  claim,  that  of  cleansing,  is 
accomplished  by  the  scouring  caused  by  a  mechanical  rotary 
rake,  and  the  rinsing  by  a  reversed  flow  of  filtered  water.  At 
the  time  of  visit  at  Portland  the  fall  rains  had  set  in,  and  the 
condition  of  the  Presumpscot  River  was  veiy  muddy.  Three 
samples  of  water  were  secured  and  sent  to  Professor  Norton,  of 
Boston,  and  the  result  follows,  the  parts  being  parts  in  100,000 : 


•  FUtered  with  alam.  t  FUtered  witbont  aJam.  t  nnOIlered  water. 

It  will  be  understood  that  the  Warren  filter  at  the  Cumber- 
land mills,  the  largest  paper  plant  in  the  world,  is  called  upon 
to  furnish  an  enormous  quantity  of  water,  —  more  than  double 
the  present  daily  consumption  in  Lowell.  Viewing  this  plant, 
it  would  seem  to  verify  the  fact  that  what  is  gained  in  rapidity 
of  filtration  pure  and  simple  is  lost  in  efficiency. 

The  last  filter  this  report  will  speak  of  is  that  called  the 
Olipbant,  after  its  inventor,  William  Oliphant.  As  to  its  ap- 
pearance, while  the  majority  of  those  spoken  of  resemble  an 
upright  boiler,  so  far  as  concerns  their  shells,  the  Oliphant 
resembles  a  horizontal  boiler.     While  in  the  other  filters  par- 
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ing  material.  Notwithstanding,  the  filter  did  a  great  deal 
better  than  I  expected  it  would  do,  leaving  only  a  very  faint 
tinge  in  the  water."  Following  this  test,  the  Oliphant  people 
received  an  order  for  a  SiOOO'OOO-gallon  plant  for  the  new 
Spreckles  refinery.  At  Seneca  Falls,  City  Engineer  Evans 
took  the  following  four  samples  of  water,  brought  them  to 
Lowell,  where  they  were  analyzed  by  Mr.  William  P.  Atwood, 
of  the  Hamilton  Manufacturing  Company,  Lowell.  It  will  be 
understood  that  the  work  of  filtering  was  by  the  Oliphant  filter, 
and  that  no  chemical  was  used : 

Analysis  four  samples  of  water  received  Nov.  12,  1888,      Results  in 
parts  per  100,000: 


•  ruflltered.  t  Fllteivd. 

Sftrnple  No.  1,  nnflltered  water. 
Simple  No.  1,  altered  water. 
Sunple  No.  3,  unaltered  water,  flre-olay  added. 
Sample  No.  i,  filtered  water,  flre.clay  added. 
Sample  No.  1  hoa  a  very  lalnt  Blkalme  leacUon. 
Samplee  Not.  1  and  i  are  neutral. 
Sample  No.  3  has  a  plain  alkaline  reaotloD. 

The  liardness  is  expressed  as  parts  per  100,000  of  carbonate  of  lime. 

WILLIAM   P.  ATWOOD. 

The  foregoing  is  the  result  of  the  Lowell  Water  Board's  in- 
vestigation of  the  question  of  desirability,  practicability,  and 
cost  (the  latter  to  be  referred  to  later)  of  providing  the  water- 
supply  of  Lowell  with  mechanical  filters  for  purifying  the  water. 
Certainly,  if  it   is  practicable,  it  is  desirable;  and  if  by  any 
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WATER  BOARD. 

ABNOLD  S.  WELCH,  Prest.^  term  expires  first  Monday  in  May,  1890. 
GEORGE  A.  SCRIBNER,  term  expires  first  Monday  in  January,  1890. 
MILES  F.  BRENNAN,  term  expires  second  Monday  in  March,  1891. 
JOHN  STOTT,  term  expires  second  Monday  in  Marcli,  1892. 
ARTHUR  F.  SALMON,  term  expires  second  Monday  in  March,  1893. 

CHARLES  L.  KNAPP,  Secretary  and  Clerk. 


MILLARD  F.   WltlGHT,  SuperintendefU. 

Thomas  F.  Doyle,  Foreman,  Anthont  F.  Cogeb,  Services. 

William  Joyce,  AssU  Foreman.       Walter  P.  Wiley,    Meter  Repairs. 


Leonabd  T.  Fabris,   Service  Clerk. 
Mary  G.  Sawyer,  Book-keeper. 


James  P.  Roberts,  Engineer.  Thos.  McLoughlin,  Asst.  Engineer. 


Inspectors. 

John  J.  Bancroft,  Thomas  Lennon, 

Willabd  S.  Knowlton,  Robebt  Gabdneb,  Jb., 

Julian  L.  Whiteside  (resigned  Nov.  1). 


Geoboe  E.  Wobthen,  Leaks  and   Waste. 
Fbank  Lapoint,  Reservoir. 


Report  of  the  Water  Board. 


OFFICE   OF   LOWELL   WATER   BOARD, 

Lowell,   Jan.   6,    1890. 

To   the  Honorable   the   City   Council  of   the    City    of 
Lowell : 

The  Lowell  Water  Board  herewith  submits  to  your 
honorable   body  its   annual    report  for  the  year  1889. 

The  reports  of  the  Superintendent  of  Water  Works 
and  of  the  City  Engineer  accompany  this  report, 
to  which  you  are  respectfully  referred  for  the  de- 
tails of  work  of  construction  and  that  of  pumping 
water,  during  the  year.  Appended  also  is  a  report 
made  to  the  Lowell  Water  Board  by  City  Phy- 
sician J,  Arthur  Gage,  a.  m.,  m.  d.,  relative  to  the  present 
condition  of  Merrimack  -  river  water,  together  with 
matter  bearing  upon  the  subject  of  Mechanical  Fil- 
tration, as  a  means  of  improving  the  quality  of 
water  as  supplied  the  inhabitants  of  Lowell  by  the 
Lowell   Water   Works. 
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ordinance  for  two  years,  retained  his  seat  as  mem- 
ber of   the    1889    Board. 

The  above,  constituting  the  Water  Board  of  1889, 
held  their  first  meeting  on  the  evening  of  March  11, 
1889,  and  organized  by  the  choice  of  Arnold  S. 
Welch   as    President  of    the    Board. 

.Millard  F.  Wright  was  elected  Superintendent  of 
Water   Works. 

At  a  subsequent  meeting,  and  in  compliance  with 
the  ordinance,  the  Water  Board  re-elected,  for  its 
secretary   and   clerk,    Charles    L.    Knapp. 

THE     PAST    year's    WORK    IN    GENERAL. 

The  work  of  the  year  has  been  completed  without 
mishap,  and  the  operations  of  all  departments  have 
been  satisfactorily  conducted.  It  will  be  seen  that 
the  amount  of  work  performed  on  streets,  embraced 
in  extension  of  mains,  new  services,  renewals  of 
old  services,  and  other  work,  has  been  unusually  large. 
This,  together  with  the  abundant  evidence  on  every 
hand  of  the  continued  steady  growth  of  the  business 
of  the  department,  is  indicated  by  the  following  con- 
cise summary  of  principal  features,  in  form  of  re- 
sults,  with   comparison : 

1889,  1888, 

Actual    charges    for    12     months    of 

year,  including  water,  labor,  and 

materials $191,694.87        $185,012.92 

Expenditures,   as    per   City  Auditor, 

including  payments  of  interest. .       198,535.48  183,279.73 
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Cost  of  pumping    1,000,000  gallons: 

Morris   engine $6.64  $6.47 

Worthington    engine 8.40  7.86 

Average  price   of   coal : 

Morris   engine 4.30  4.47 

Worthington    engine 1 . . . .                  4.36  4.42 

Gross  debt  on   account  Water  Works $1,828,000.00 

Sinking  funds,  Jan.  1,   1890 683,444.85 

Bonded  indebtedness  (net)    of  City  on  account 

of  Water  Works,  Dec.   31,   1889 $1,144,655.65 

Total  receipts,   all  sources,   1889    (including   1888 

balance,  $5,244.23) 194,491.89 

Total   expenditures,  including  interest  account...  193,636.48 

Balance  carried  to   1890    account $  956.41 

Total   expenditures  on   Water   Works  to    Jan.  1, 

1890  4,647,118.95 

Total    receipts   from    Water    Works    to    Jan.    1, 

1890 2,259,434.67 

Net  cost   of  Water  Works  to  Jan.   1,   1890..      $2,387,684.28 

The  calls  for  extensions  of  street  mains  have  been 
numerous.  It  has  been  the  policy  of  the  Water 
Board  to  grant  requests  of  this  kind,  whenever  the 
income  promised  would  seem  to  warrant  the  work, 
and  in  thus  acting  we  have  done  so  always  with  liberal 
views  as  to  future  possibilities.  Such  a  policy  we 
hold  to  be  right.  Every  encouragement  should  be 
granted  that  will  tend  to  push  the  speedy  develop- 
ment of  Lowell.  We  offer  such  encouragement,  we 
believe,   when   we   extend   our  pipes    to   and  through 
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Lowell  Water  Works  shows  that,  in  this  regard,  with 
the  exception  of  the  reservoir  accident  during  1885, 
the  department  has  been  remarkably  fortunate.  It 
can  not  in  justice  be  attributed  to  "  fortune,"  however ; 
for  while  we  know  not  how  soon  accident  may  be- 
fall us,  the  fact  that  it  has  been  delayed  thus  far 
redounds  to  the  lasting  credit  of  those  men  who 
have  preceded  us,  and  whose  thorough  methods  have 
given  us  our  splendid  system,  proof  as  it  has  been 
against  accidents.  The  rapid  development  and  in- 
creased demands  of  subsequent  years,  show  errors  in 
judgment,  particularly  in  the  small  size  of  street 
mains  in  some  localities;  but  in  the  main,  evidences 
of  good  work,  everywhere  of  thorough  work,  are  to 
be   found. 

IMPERATIVE     DEMANDS. 

The  time  has  arrived,  however,  when,  in  the  judg- 
ment of  the  members  of  the  Water  Board,  addi- 
tional and  necessarily  heavy  outlays  must  be  made 
to  meet  the  increased  demands  of  immediate  years, 
as  well  as  to  secure  absolute  safety  for  the  present.' 
It  should  be  known  to  you  that  the  wells  from  which 
the  pumps  at  the  Pumping  Station  draught  water 
are  supplied  by  means  of  a  30-inch  main,  extend- 
ing from  the  vicinity  of  Beaver  Brook  to  the  pump 
wells,  a  distance  of  about  6630  feet.  The  limit  of 
this  pipe's  discharge  is  9,000,000  gallons  per  day. 
In   view  of   extra   demands  that  have   been   made  at 
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later.  To  resume:  the  duplicating  of  the  two  lines 
of  heavy  pipe  alluded  to,  will  be  the  first  and  most 
important  step  toward  increasing  the  pumping  facili- 
ties of  the  works.  It  needs  not  the  saying,  that 
within  a  few  years,  a  third  engine  must  be  added 
to  your  power,  even  should  the  present  engines  con- 
tinue  capable   of  full   duty. 

First,  then,  the  additional  mains  should  be  pro- 
vided  as   a   precaution   and   a   guaranty   of  safety. 

Second,  for  the  reason  and  in  anticipation  of  the 
increased  pumping  your  Water  Works  will  soon  be 
required  to  do,  this  work  should  be  no  longer  de- 
layed. 

REFUNDING    OF    WATER     DEBT. 

On  Nov.  ist  of  the  present  year,  $i,3Cx:),ooo  of 
City  of  Lowell  Water  Bonds,  bearing  date  of  Nov. 
I,  1870,  become  due.  Upon  this  principal  the  City 
of  Lowell  during  twenty  years  will  have  paid  at 
time  of  maturity  interest  at  the  rate  of  six  per  cent, 
amounting  to  $1,560,000.  The  "day  of  redemption" 
is  at  hand.  The  City  of  Lowell  need  not  after  the 
present  year  pay  this  enormously  high  rate  of  in- 
terest. In  May,  1891,  $200,000  bonds  additional  and 
bearing  six  per  cent,  will  be  payable.  All  may  be 
refunded  at  a  greatly  reduced  rate,  possibly  as  low 
as  three  and  one-half  per  cent.  This  will  reduce 
the  annual  expenditures  on  account  of  Water  Works 
very   materially.     It   does   not  come  within  the  range 
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owners  of  the  property.  In  most  instances  a  second 
visit  shows  that  the  remedy  has  been  applied  and 
the  evil  abated.  The  official  in  charge  of  this  work 
has,  since  April  '23d,  visited  5,411  tenements.  In 
this  number  he  has  found  243  cases  of  leaking  fix- 
tures, 28  cases  of  wilful,  careless  or  ignorant  run- 
ning to  waste.  Of  the  fixtures  found  at  fault,  98 
were  water  closets.  Of  these  98  water  closets,  79 
were  direct-pressure  closets.  This  leads  us  to  re- 
iterate what  has  been  many  times  before  declared, 
that  a  direct-pressure  closet  should  not  be  permitted. 
In  no  city  in  the  world  where  proper  attention  is 
given  to  economic  methods  are  they  permitted.  But 
so  long  as  the  city  authorities  refuse  to  assume  the 
control  of  plumbing  work  performed  in  Lowell,  they 
will  continue  to  be  found,  and  being  in  use,  they 
will,  as  they  ever  have,  continue  to  waste  an  immense 
volume  of  water. 

The  entering  upon  the  last  subject  emphasizes  all 
that  has  been  said  by  the  Water  Board  of  1888, 
urging  that  the  City  Council  adopt  some  measure, 
whereby  official  oversight  shall  be  had  over  the  work 
of  plumbing  performed  in  Lowell.  It  is  a  ruinous 
policy  to  permit  many  of  the  irresponsible  persons 
now  doing  alleged  plumbing  in  Lowell  to  continue 
their  havoc.  Your  property  owners  are  permitted 
to  be  imposed  upon,  disease  is  encouraged,  your 
pumping  engines  are  forced  to  do  needless  extra 
labor  —  all   largely   attributable  to  an   evil   that  could 
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needs  of  Lowell  at  the  present  time.  Still  it  will 
be  borne  in  mind  that  there  are  cities  that  have 
undertaken  this  task  and  are  to-day  filtering  their 
supplies,  though  with,  if  not  doubtful  success,  not 
with  entire  satisfaction.  It  is  not  for  us  to  doubt 
the  final  accomplishment  of  successful  filtration  by 
mechanical  means,  but  it  is  a  matter  calling  for 
most  careful  study  before  making  even  an  experi- 
mental trial  upon  our  water.  We  refer  your  honor- 
able body  to  the  very  able  and  interesting  treatment 
of  the  subject  by  City  Physician  Gage,  which  ac- 
companies  our   own    report. 

Springfield,  Mass.,  on  the  subject  of  mechanical 
filtration,  say :  "  With  the  limited  information  we 
now  possess  as  to  the  best  mode  of  purifying  our 
city -water  supply,  we  do  not  feel  justified  in  rec- 
ommending any  plan  for  filtration,  at  present.  It 
is  presumed,  however,  that  the  near  future  may  de- 
velop some  mode  of  purifying  our  water  supply  that 
will   be   effectual   and   less   expensive." 

The  City  of  Brockton,  Mass.,  has  experimented 
with  a  mechanical  filter  (a  Jewell  filter  using  alum), 
and  following  their  experiments  they  say:  "At  pres- 
ent we  are  unwilling  to  recommend  the  expenditure 
of  any  more  money  in  this  direction  [ditching  as 
recommended  by  the  State  Board  of  Health],  as  we 
believe  that  some  system  of  purifying  water  by  fil- 
tration  will   soon   be   inaugurated,  that   will   be   prac- 
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rnonia,  together  with  a  considerable  quantity  of  free 
ammonia,  is  suspicious,  but  in  the  absence  of  free 
ammonia,  the  albuminoid  ammonia  may  be  allowed 
to  amount  to  something  like  .01  part.  Above  .01 
should  be  regarded  as  very  suspicious,  and  accord- 
ing to  Wanklyn,  over  .015  part  should  condemn  the 
water."     (Nichols,   Water   Supply,    1883.) 

Yet  the  same  author  says  in  another  place:  "To 
fix,  however,  a  definite  standard  which  would  apply 
to  all  waters,  and  by  which  any  one  can  judge  of 
a  given  water  fi-om  the  numerical  results  of  analy- 
sis, is  impracticable.  Every  doubtful  water  must  be 
considered  by  itself,  with  all  the  light  that  can  be 
brought   to  bear   upon    it."     .     .     . 

"  If  the  water  is  grossly  polluted  or  is  of  excep- 
tional purity,  chemical  examination  can  determine 
these  facts;  but  in  a  vast  majority  of  cases,  while 
chemistry  may  teach  something  and  aid  in  the  de- 
cision, it  can  not  teach  every  thing,  and  it  can  not 
decide.  Now  it  would  be  very  convenient  if  it  were 
possible  to  take  each  item  which  is  made  the  ob- 
ject of  analytical  determination  and  say  that  a  good 
water  may  contain  so  much,  and  if  a  water  con- 
tains  more,   it   is   not   good. 

This  is  impossible;  a  certain  amount  of  the  same 
substance  might  in  one  case  be  a  sign  of  fearful 
contamination,  while  in  another  it  might  indicate 
only   a   normal   constituent   of   the   water." 

Wm.  T.   Sedgwick,    ph.    d.,    of    the    Massachusetts 
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joying  the   privilege   of  good   water.     Would  that  we 
had  the  guaranty  of  as  good  water  for  the  future! 


METERS. 

The  department  has  set  during  the  year  155  me- 
ters. Of  this  number  68  are  meters  set  by  con- 
sumers who  had  formerly  paid  for  water  supply 
under  rate  schedule.  Of  the  balance  of  the  num- 
ber, 73  are  new  water  accounts,  and  14  are  set 
under  the  order  of  the  Water  Board.  By  these 
figures  you  will  understand  that  the  department  has 
set  almost  double  the  number  of  meters  of  any 
previous  year  in  the  history  of  the  Water  Works. 
The  total  number  of  meter  accounts  upon  our 
books  numbered,  Jan.  i,  1,757.  By  this  is  meant, 
meters  through  which  water  is  measured  and 
paid  for  at  metered  rates  to  the  City  Treasurer. 
Besides  this  number,  there  are  in  the  city  38  me- 
ters, called  "private,"  which  are  set  inside  a  first 
meter  for  convenience  of  owner  of  property.  There 
is  no  question  but  that  hundreds  of  our  property 
owners  can  save  themselves  money  by  placing  a 
meter  upon  their  premises.  There  are  cases  where 
there  would  be  no  saving,  but  such  cases  are 
dwellings  with  ordinary  fixtures,  or  tenement  prop- 
erty of  such  a  character  or  with  plumbing  such 
as  to  form  no  fair  basis  for  argument.  In  earlier 
days,   the   meter  problem   was    looked    upon    as    fol- 
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assured  reasonable  water-bills  and  perfect  satis- 
faction. Brookline,  Mass.,  where  they  have  re- 
cently adopted  a  rental-meter  system,  in  their  recent 
report  truthfully  say :  "  It  is  of  course  too  early  to 
speculate  upon  the  effect  of  this  primary  step,  with 
either  our  water  waste  or  revenue.  These  facts, 
however,  are  surely  established,  namely :  that  our 
present  system  of  assessing  water  rates  by  fixtures 
is  illusive,  inequitable,  and  fictitious,  and  that  the 
meter,  with  its  many  supposed  defects,  is  the  best 
device  known  to-day  for  determining  an  approxi- 
mate water  consumption  and  adjusting  an  equitable 
charge   therefor." 

Innumerable  are  the  opinions  that  might  be 
quoted  in  sustainment  of  the  meter  system.  San- 
dusky, O.,  say  this  through  their  water  department: 
"In  short,  the  only  way  to  do,  it  seems  to  us,  is 
to  put  all  consumers  on  the  same  basis,  that  is, 
make  each  one  pay  for  what  he  uses,  making  the 
rate  low,  if  you  choose,  but  charging  all  according 
to  the  amount  used.  The  only  way  to  determine 
what  each  uses  is  to  measure  it.  The  old  cry 
that  meters  are  not  reliable  is  all  moonshine  and 
a   thing   of   the   past." 

Pawtucket,  R.  I.,  possessed  of  water-works  skill 
recognized  everywhere,  say :  "  While  the  question  of 
the  general  use  of  meters  has  been  held  with  dif- 
ference of  opinion  in  the  past,  we  have  advocated 
meter     measurement    first,     last,     and     all    the    time. 
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the   public   eye,   speaks  for   itself,    and   in   a   manner, 
we   think,   that   reflects   no   discredit  to   the   City. 

PUMPING    STATION. 

The  pumping  station  has  been  under  the  charge 
of  Mr.  J.  P.  Roberts,  during  the  year.  Records 
kept  by  the  engineer  show  the  total  amount  of 
water  pumped  into  the  reservoir  during  1889  was 
1,691,804,700  U.  S.  gallons,  against  1,822,042,490 
gallons  in  1888,  a  decrease  of  130,237,790  gallons 
in  1889,  or  a  daily  consumption  average  of  4,654,- 
259   gallons   in    1889,   against  4,978,258   in    1888. 

The  total  consumption  of  coal  at  the  pumping  sta- 
tion for  all  purposes  amounts  to  1 5583^)^7  tons  against 
i8oo!»ViAF  tons  in  1888.  The  engineer  accounts 
for  this  saving  of  coal  by  the  fact  that  he  has 
been  able  to  run  the  Morris  engine  nearly  the  en- 
tire year;  the  only  accident  that  happened  being 
the  breaking  of  keys  during  the  month  of  Decem- 
ber. Of  the  entire  pumping,  the  Morris  engine 
performed  more  than  95  per  cent,  of  the  work. 
This  is  an  admirable  showing  and  reflects  credit 
upon  the  engineer  and  his  assistants,  for  their  care 
and  watchfulness,  night  and  day  throughout  the 
year. 

COAL    AND     IRON-PIPE     CONTRACTS. 

In  the  regular  routine  of  our  business  the 
heaviest   purchases   are   for  coal    and    cast-iron    pipe. 
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the  question  of  whether  or  no  it  is  wisest  for  the  de- 
partment to  exist  in  a  hand-to-mouth  fashion,  or 
to  carry  a  supply  of  material  sufficient  to  meet  any 
and  all  possible  calls,  the  fact  exists,  that  what 
was  over-bought  during  the  year  has  already 
proved  a  good  investment.  It  is  sufficient  to  say 
that  we  could  not  buy  this  same  pipe  to-day  for 
less  than  from  $34  to  $35  per  ton.  By  an- 
other summer  it  is  not  unlikely  it  will  be  even  higher. 
Such  fact  stated,  we  think  sufficient  answer  to 
criticism  concerning  the  business  policy  of  the  de- 
partment,  in  this   direction. 

ARNOLD   S.   WELCH, 
ARTHUR   F.   SALMON, 
MILES    F.   BRENNAN, 
JOHN   STOTT, 
GEO.   A.   SCRIBNER. 


Bacheller,   Dumas    &  Co 251  60 

Badger,   F.    S I  75 

Barker   Manufacturing   Co 2,637  59 

Boston    &   Maine    Railroad 670  75 

Boutwell    Brothers 47  59 

Bolton,  T.   M.,  A  Co 10  15 

Boston  &  Lowell   Railroad 3  85 

Bartlett  &   Dow 8  10 

Badger  &   Kimball 3  50 

Builder's    Iron   Co 702  45 

Bumham,   Forrest  &   Davia    97  94 

Brown,  B.  G 46  25 

Brigham,    C.  W 2  75 

Bean,    C.   S 14  32 

CahiU   Brothers 7  75 

Cahill,  Owen 19  20 

Carleton  &   Hovey 6  75 

Church  &   Son 55  02 

Cobum,   C.  B.,  &  Co 481  78 
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Paid   for   Sundries : 

Coggeshall,   F.    P $        4  20 

Cole  &  Nichols 9  42 

Costello  &    Co 2,669  93 

City:     Appropriation   Roads  and  Bridges  277  09 

Appropriation   Public   Buildings 56  83 

Appropriation   Sewers 25  00 

Appropriation   Fire  Department 30  00 

Appropriation   Reserved   Fund 173  62 

Clark,   Thomas 8  95 

Chapman  Valve  Co 898  28 

Cameron,  Amberg  &  Co 42  90 

Clapp,   Charles 3  00 

Coburn,   C.    G. . .    13  50 

Campbell  &   Hanscom 14  70 

Citizen   Newspaper   Co 24  00 

Cheney,    C.    J 1  10 

Critchett,  James 2  00 

Conant,    C.   P 121  90 

Charon,  Moses 21  75 

Desper,  W.   E.,  &   Co 280  88 

Donovan,  J.  J.,  &   Co '      30  90 

Derby  &   Co 1  50 

Draper    &   Co 59  90 

Donaldson   Iron   Co 7,156  38 

Duckworth,  John 5  15 

Duren,  T.   E 20  00 

Davis  &   Sargent 14  69 

Engineering  Record 6  00 

Ebert,    H.   F  23  15 

Erskine,  Charles  M 16  43 

Farrell  &  Conaton 82  93 

Foye,   W.    P 47  69 

Fay   Brothers  &   Hosford 9  82 

French  &    Puffer 8  25 

Gage,    Daniel 49  50 

Gates  &  Sons 11  46 

Glover,  W.   B 4  60 

Goulding,   Robert 4  10 

Globe  Gas  Light    Co 4  00 
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Paid    for  Sandries: 

Proprietors  Locks  and  Canals $    51  68 

Pevey  Brothers 95  02 

Perrin,   Seamans    &  Co 97  00 

Parker,  W.   H.,  &   Son 8  50 

Pratt,   A.,  4fc    Co 17  29 

Pendexter  &  Farley 22  50 

Page  Belting   Co 100  00 

Ripley,    Joseph 5  00 

Reynolds,  T.  J 18  40 

Rollins,   F.    E 15  19 

Rice  &  Co 35  70 

Scannell  &  Wholey 816  86 

Smith,   A.    L 25  76 

Smith,   M.  B 115  85 

Shattuck,    H.   B 46  50 

Staples  Brothers 1,378  97 

Stewart,  J.   W.,  &    Co 75 

Smith,  James    7  90 

Sheppard  &   Sons 19  55 

Sherman,   W.  A 2  00 

Snow,   R.    D 4  50 

Swann  &  Smith 35  00 

Sawyer  Carriage   Co 195  35 

Smith,  S.   C.  &  G.   H 1  68 

Smith,  E.  A.  &    A.   T 123  31 

Stanton   &  Thurston 6  75 

Sparks,  J.    H 9  50 

Taylor,   F.,   Co 323  19 

Taylor,    T.   W 205  00 

Talbot   Chemical   Co 2  80 

Thompson,   C.   C 4  90 

Union   Iron   Foundry  Co 147  14 

Vox    Populi  Press 145  25 

Western   Union   Telegraph   Co 4  67 

Wilder,   H.   H.,  &  Co 198  63 

Whittier  Machine    Co 263  40 

Walworth   Manufacturing   Co Ill  58 

Worthingtoq,   H.   R 573  65 

Wood,   E.   N.,  &    Son 78  03 

3 
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The  following  Table  will  Show  the  Expenditures  and 
Receipts  of  the  Works  from  1873  to  1890,  excln- 
sive  of  Interest  on   the   Water  Debt. 


1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 


Expenditures. 


ei88,376  59 

128,105  63 

170,095  78 

115,012  24 

53,988  72 

49,900  15 

42,157  82 

45,031  59 

121,601  27 

64,525  92 

65,673  23 

64,982  71 

64,030  24 

51,808  52 

62,236  05 

75,234  73 

80,554  68 


Receipts. 


e  57,739  48 
80,625  65 
94,908  14 
98,815  54 
100,826  63 
104,142  87 
110,185  34 
123,740  49 
128,053  97 
140,397  96 
152,582  99 
154,437  55 
157,956  79 
168,757  53 
178,234  29 
183,127  37 
189,247  66 


Expenditures 

in  excess  of 

receipts. 


ei30,637  11 
47,479  98 
75,187  64 
16,196  70 


Receipts  in 

excess  of 

expenditures. 


e  46,837  91 

54,242  72 

68,027  52 

78,708  90 

6,462  70 

75,872  04 

86,909  76 

89,454  84 

93,926  55 

116,949  01 

115,998  24 

107,892  64 

108,692  98 
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1889  Water  Works  Acco 


ilHiice  undrawn  Jan.  I,  1889... 


teeeived  into  the  treasury  on 

Water  Works: 
.>ni  Sundry  persons  for  water 
Sundry  persons  for  water 
1^      Sundry  persons  for  water  j 
Sundry  persons  for  water  ] 
Sundry  persons  for  water 


Total  expenditures  In 


Balance  undrawn  Jan 


MAINTENANCE. 


<abor  and 
u  general 
expense 
account. 


'3|259  25 
*  144  00 

:  109  87 

'ii      53  00 

:u  12 

U      U  75 

17  00 


♦^   25  00 


^^746  99 


I 


I^abor. 


$384  00 
112  50 
217  25 
182  99 
444  36 
597  01 
7(J3  71 
«20  38 
497  30 
43;^  02 
007  40 
248  43 


^5,005  61 


Office 
Halaries, 


1( 


$354 

283 
354 
283 
2;i5  4 
•294  3 
•243  4 
304  3 
•24:^  4 

304  3 

182 


^,326  5 


Gross  < 
Beceip 


SUPERINTENDENT'S  REPORT. 


Report  of  the  Superintendent. 


Lowell,  Mass.,  Jan.  i,  1890. 

To  the  President  and  Members  of  the  Lowell    Water 
Board: 

Gentlemen,  —  I  herewith  present  the  seventeenth  an- 
nual report  of  the  Superintendent  of  the  Lowell  Water 
Works,  as  required  by  the  City  Ordinance,  for  the  mu- 
nicipal year  ending  Dec.  31,  1889. 


SUPPLY    MAINS. 

Work  was  commenced  in  this  department  on  the  24th 
of  March,  and  continued  till  the  14th  of  November. 
About  eighteen  to  twenty  men  have  been  employed. 
There  has  been  laid  20,510  feet  cast-iron,  which  is  a 
much  larger  number  in  feet  than  has  been  laid  since 
1877,  when,  in  fact,  the  works  were  hardly  completed. 
You  will  notice  in  the  table  that  there  has  been  very  lit- 
tle pipe  laid,  smaller  than  6-in.  in  diameter.  I  do 
not  deem  it  advisable  to  lay  smaller  than  6-in.,  for  it 
is  of  no  practical  use  for  fire  purposes. 

The  longest  line  laid  this  year  was  on  Pine  street, 
which  was  2048  feet  in  length.    The  people  living  on  this 
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feet  of  wrought-iron  pipe  has  been  laid,  making  a  total 
of  21,788  feet  laid  in  1889,  or  /\Mf  miles. 

It  would  be  useless  for  me  to  say  that  there  will  not 
be  many  applications  for  extensions  of  mains  the  com- 
ing year,  for  the  City  is  extending  toward  the  City  lines 
in  all  directions.     And  of  course  all  will  want  City  water. 


NEW    SERVICES. 

356  new  services  have  been  laid ;  a  larger  number  has 
not  been  laid  since  1882. 

1 1,587  feet  have  been  laid,  against  1 1,305  feet  last  year, 
which  indicates  the  rapid  growth  of  the  City.  But  three 
iron  services  have  been  added,  the  past  year.  The 
amount  of  service  pipe  laid  in  1889,  is  as  follows: 

^inch  lead  pipe 4,338  feet. 

|-inch  lead  pipe 4,894 

l-inch  lead  pipe 1,615 

1-inch  iron  pipe 354 

l^inch  iron  pipe 43 

2-inch  iron  pipe 343 


Total  laid  during  1889 11,587 

Amount  previously  laid 299,079 


Total  amount  now  laid 310,666 

Or  58  miles  4,426  feet. 


Total  number  of  services  put  in 8,471 

Total  cut  off  main 447 

Total  re-connected 26 

Total  now  in  use 8,050 
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Number  and  Blind  of  ServicoB  Changed  During  the  Tear  1889. 


Twenty-one  new  post  hydrants  have  been  set,  all  of 
the  Chapman  pattern.  Two  flush-hydrants  have  been 
taken  out,  and  post-hydrants  set  in  their  place. 

Quite  a  number  of  hydrants  reported  by  the  Chief  of 
the  Fire  Department  as  being  out  of  repair  have  been 
attended  to.  The  main  cause  of  their  being  out  of  re- 
pair, which  we  all  know  is  by  the  improper  handling  by 
persons  in  the  employ  of  the  sewer  and  other  depart- 
ments. I  would  recommend  to  the  Board,  that  there 
should  be  an  employe  of  this  department  sent  upon  ap- 
plication from  the  Sewer  Department  in  all  cases  where  it 
is  necessary  to  open  a  hydrant  for  flushing  or  other  pur- 
poses ;  by  so  doing,  all  the  water  used  cOuld  be  metered, 
and  it  would  also  place  the  damage  done  to  hydrants 
where  it  belongs ;  by  doing  this  the  Water  Department 
will  get  what  rightfully  belongs  to  it,  an  accurate  ac- 
count of  water  used. 

We  have  taken  out  four  old  wooden  hydrant-boxes, 
and  replaced  them  by  four  iron  boxes  which  we  had  on 
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services  in  use.     The  leaks  have  been  generally  caused 
by  the  breaking  of  the  old  "goose-neck." 

RESERVOIR. 

The  high-service  reservoir  has  required  but  little  atten- 
tion the  past  year,  but  another  year  the  fence  will  need 
some  repair. 

Not  so  with  the  Beacon-street  reservoir.  Practically 
a  new  fence  has  fceen  built  on  three  sides,  which  was 
very  much  needed.  The  fence  and  gate-house  have 
been  painted  two  coats ;  the  stable  at  the  keeper's  house 
has  been  slightly  changed,  and  the  same  received  one 
coat  of  paint.  There  is  a  space  of  about  four  feet  of 
grass-ground  between  the  fence  and  the  top  of  the  em- 
bankment -which  should  be  concreted,  to  further  the 
cleanliness,  which  the  present  Board  has  worked  so 
hard  to  bring  about.  The  concreting  will  prevent  the 
dead  grass  and  earth  from  finding  their  way  into  the 
water. 

PUMPING    STATION. 

The  pumping  station  has  received  two  coats  of  paint ; 
a  guard  has  been  placed  about  the  Worthington  pump 
as  a  precaution  against  accident  to  visitors. 

The  Morris  engine  pump  has  been  run  steadily  until 
December  i6th,  when  a  slight  break  occasioned  the 
starting  of  the  Worthington  for  a  few  days,  while  the 
repairs  were  being  made.  The  old  Jacket  boiler  that 
has  been  in  use  since  1876  has  given  out,  and  a  new  one 
ordered  to  take  its  place  at  a  cost  of  $175.  The  pump- 
well  has  been  cleaned  out  five  times ;  each  time  more  or 
less  sediment  was  found. 

1,691,804,700  gallons  of  water  were  forced  into  the  low- 
service  reservoir,  against  1,822,042,490  gallons  in  1888,  a 
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gauge  recorded  47  lbs.,  and  before  the  fire  department 
would  have  had  occasion  to  use  water,  the  pressure 
would  have  been  up  to  the  60  lbs. 

FILTER    GALLERY. 

The  filtering  gallery  has  been  thoroughly  cleaned  on 
July  29,  30,  and  31.  The  pump  was  idle;  all  the  water 
was  drained  from  the  gallery,  but  about  eighteen  inches. 
A  large  8-inch  centrifugal  pump  was  got  in  Boston, 
with  boiler  and  engine  attached,  placed  at  the  nrian-hole 
near  the  inlet-basin,  most  of  the  water  was  pumped  out ; 
twenty  men  entered  at  the  upper  man-hole,  and  with 
brooms  washed  the  top  and  both  sides  as  clean  as  possi- 
ble, keeping  the  bottom  agitated  all  the  time  the  pump 
was  running.  We  were  very  much  surprised  to  find  so  lit- 
tle silt  and  accumulations  on  the  bottom.  This  work  has 
been  done  but  once  since  the  construction  of  the  works. 

On  the  bottom  of  the  gallery  were  found  quite  a  num- 
ber of  springs,  the  temperature  of  which  was  found  to  be 
twenty-five  degrees  colder  than  the  river  water. 

CONDUIT. 

The  brick  conduit  has  received  the  same  treatment  as 
the  gallery. 

BEAVER    BROOK    CROSSING. 

The  30-inch  crossing  under  Beaver  Brook  has  been 
blown  out  three  times  during  the  summer.  There  has 
been  some  anxiety  expressed  that  there  might  be  more 
or  less  sediment  lying  in  the  bottom  of  the  pipe.  On 
October  26th,  all  the  water  that  could  be,  was  drawn  off. 
Then  the  services  of  a  steam  fire  engine  were  called  to 
pump  out  that  remaining  in.     A  man  with  a  rope  around 
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The  Board  has  visited  the  shop  on  Broadway,  and 
of  course  you  could  not  but  notice  the  condition  of  the 
same.  I  can  hardly  see  how  they  could  do  the  amount 
of  business  that  is  required  of  them ;  every  thing  was 
thrown  into  boxes ;  if  an  article  of  repairs  was  needed, 
a  man  could  hunt  and,  by  chance,  might  possibly  find 
what  he  wanted ;  but  when  the  repairs  that  are  now 
going  on  are  finished,  I  am  in  hopes  to  show  to  the 
Board  that  the  business  should  have  been  systemized 
years  ago,  and  in  my  opinion  save  a  large  amount  of 
money  for  the  department,  by  holding  somebody  respon- 
sible for  the  material  delivered  to  the  meter,  construc- 
tion, or  service  departments. 

Six-inch  fire  services  have  been  laid  for  Otis  Allen  & 
Son  on  Mt.  Vernon  Street,  Fay  Brothers  &  Hosford  for 
new  theatre  on  Central  Street,  a  4-inch  fire  service 
for  G.  H.  Marston's  new  block  on  Middlesex  Street,  and 
for  the  new  Palmer-street  engine  house ;  also  at  elevator 
building  for  J.  G.  Sherburne. 

An  old  flush  hydrant  was  taken  out  from  the  yard  of 
the  Shaw  Stocking  Company,  and  a  new  post  hydrant 
set  in  its  place. 

A  new  two-way  post  hydrant  was  set  over  at  the  Mer- 
rimack Woolen  Mills,  for  that  company. 

The  consumers  of  water  are  just  waking  up  to  the  idea 
that  the  proper  way  to  use  water  is  to  meter  it,  so  as  to 
pay  for  only  what  is  used,  and  the  fact  that  the 
present  Board  places  meters  at  the  actual  cost,  has  caused 
a  larger  number  of  meters  to  have  been  set  than  in  any 
other  year.  The  number  of  new  meters  set  has  been 
155.  The  table  below  shows  the  number  of  meters,  both 
regular  and  private,  that  are  running  at  the  present 
time: 


Private  Meters  Running  Jan,  1,  18901 


SIZE  IN  INCHES.              ,V  Incli.    j     K  Inch.         1  Inch. 

S  Inoh. 

T.«,. 

1 

13                 1 

1 

Worthington 

3 

Duplex 

Frost  

ThomsoD 

Hersey 

1 
2 
4 

1 

1 
3 

1 

Total 18 

18                 3 

1 

38 
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Two  2-inch  stand  pipes  have  been  set  for  street  water- 
ing purposes,  one  on  Nesmith  Street,  and  one  on  High- 
land Street. 

The  question  of  better  protection  against  fire  is  always 
before  the  people  of  the  city.  I  see,  in  studying  over  the 
system  of  mains,  that  the  center  of  the  city  is  not,  in  my 
opinion,  as  well  cared  for  as  it  should  be.  The  fact  ex- 
ists that  there  is  but  a  6.inch  main  in  Central  Street, 
from  Merrimack  to  Market  Streets,  where  it  comes  to  a 
dead  end.  The  same  should  be  said  of  Middle  Street, 
where  a  6-inch  main  runs  about  350  feet,  then  an  8-inch 
the  remainder  of  the  way.  Therefore,  I  would  recom- 
mend to  the  Board,  that  a  16-inch  (at  least)  be  laid  in 
Central  Street,  connecting  at  Market  Street,  and  a  1 2-inch 
(at  least)  in  Middle  Street,  connecting  with  Shattuck 
Street. 

One  of  the  large  30-inch  drinking  fountains  has  been 
changed  from  Bridge  to  First  Streets,  in  front  of  land 
owned  by  the  city,  which  change  the  people  of  Central- 
ville  are  very  much  pleased  with. 

In  conclusion,  I  desire  to  express  my  obligation  to  the 
President  and  members  of  the  Water  Board.  Also  to 
Mr.  Knapp,  the  Clerk,  and  all  other  employes  of  the  de- 
partment, who  have  worked  to  make  the  department  as 
efficient  as  it  is  to-day.  Taken  in  all  it  has  been  the 
most  prosperous  year  of  the  Lowell  Water  Works. 

Most  respectfully  submitted, 

MILLARD    F.   WRIGHT, 

Superintendent^ 
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Low  Service  — Water  Pipes  LaM  in  1889  (conUnned). 


STREETS. 

BETWEEN  WHAT  STREETS.    ' 

«.o™  IN  PBBT. 

N,„n,»b 

Exteudeil  suuthorly  to  Rogen... 

New  Walker.. 

From  n  aontborly 

McoUette  av. 

Ex  (ended  from  Stevena  westerly 

Parker 

From  Pine  southerly 

Payton  

Extended  southerly  of  Plain 

Pe 

Pine  Hill 

From  Kinsman  north-westerly.. 

Concord  and  Ferry 

Puirer'i  Court 

From  Jewetl  westerly 

Ho«8r« 

From  Nesmllh  south-easterly. . . . 

Sehool 

Rock  and  N.  A  L.  R,  R 

Sherman 

Concord  and  Parry 

HnDttngton  and  Hanks 

So.  Walker.. 

From  D  northerly 

So.  Lorlng.... 
Steven*. 

Extended  lontherly  to  Forrest... 

m 

Third  RV 

From  White  south-westerly SK 

T»einh 

From  Wachusett  easterly 

WachuMtt.... 

From  Toelltb  northerly 

Extended  Bontherly 

Extended  westerly  towards  Pai 

Wuldon 

From  Riverside  north-westerly.. 

Whitney  av... 

Carried /oncard 
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Low  Serrice  —  List  of  Stop  Gfttos  Set  Daring  the  Tear  1889. 


STBEBT. 

LOCATION. 

Congreae 

11  n.  north  or  aoQth  line  of  CoogreaB,  1  ft.  eaat  of 

Dntton 

SJ  n.  norHi-westerlr  of  aoQtH-easterly  line  of 
Dntton.SS.S  R.  nonh.eBaMrly  ofpaewge-Tay 

ElKhteentb... 

IS  ft.  BOulh  of  nortb  line  of  Eisbteeoth,  on  w«at 

^ 

FMMr 

7  n.  w«Bt  of  eaat  line  of  Foster.  JJS  ft.  north  of 

Forrest. 

IS  ft.  south  of  north  line  of  Forrest,  on  east  line 

Uanka 

ia.S  ft.  west  of  east  line  of  Hanks,  on  sooth  line 

lUnkB 

IS  ft       Bt   f    alli      ot  Ha  ks  10  feet  north  of 

north  Una  of  Rogers 

Harvard 

K.Sft.  wuBtor  east  line  of  Harvard,  4  ft.  south 

•Howe 

13.S  feot  east  of  west  line  of  Howe,  1  ft.  soath  of 
south  line  of  E.MerHmao 

north  of  north  lino  of  Pino 

S«w  Walker.. 

14  ft.  west  of  east  line  of  So.  Walker,  on  sonth 

tHlddleMX... 

17  ft.  nortb  of  south  line  of  Htddleeei,  3  ft.  west 

Mlddleuz.... 

18  ft.  south  of  north  line  of  Ulddlesoi,  IB.S  ft 
west  of  east  line  ofHarrard 

Keimlth 

IB  ft;,  west  of  east  lino  of  Nesmllh,  opposite  Ror. 

Kieoietteav... 

Parker 

of  Concord 

abennan  .... 

Bo.  Lorlng... 
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Low  Serrice  — List  of  Hydrants  Set  Daring  tlie  Tear  1889. 


STREET. 


D 

Foster 

Forrest 

Fruit 

UaDOvcr 

Howe 

Harvard 

Marlborough 

Perry 

Pine 

Pine 

Rogers 

Sobool 

So,  Walker... 
So.  Walker- 
White 

Wilder  

Whitney  av.. 

Worthen 

Worthen 

Parkview  av. 


I.OCATION. 


North  side,  opposite  New  Walker  st. 

Easterly  side,  141  ft.  northerly  of  Pine  st. 

Northerly  side,  799  ft.  easterly  of  Stevens  st. 

Southerly  side,  50  ft.  westerly  of  Plain  st. 

South-easterly  side,  9i  ft.  northerly  of  Moody  st. 

West  side,  near  the   Bclvidere  Woolen  Mills'  yard. 

North -east  comer  of  Troy  st. 

Easterly  side,  423  ft.  northerly  of  Pine  st. 

West  side,  311  feet  southerly  of  Pond  st. 

Northerly  side,  527  ft.  westerly  of  Foster  st. 

Northerly  side,  584  ft.  southerly  of  Westford  st. 

Easterly  side,  868  ft.  southerly  of  Nesmith  st. 

Easterly  side,  153  ft.  north  of  the  N.  &  L.  R.  R. 

North-east  corner  of  Liberty  st. 

Near  north-east  corner  of  Mason  st. 

North-westerly  side,  28  ft.  north-easterly  of  angle  in  sti'eet. 

West  side,  about  120  ft.  north  of  B  st. 

South  side,  147  ft.  westerly  of  Beacon  st. 

North-westerly  side,  opp.  passage-way  leading  to  L.  M.  S.  yard. 

North-westerly  side,  29  ft.  nortb-ensterly  of  Kitson  st. 

High  Service. 

West  side,  opp.  the  residence  of  Hi'nry  J.  Moulton. 


ENGINEER'S   REPORT. 


Report  of  the  Engineer. 


OFFICE   OF   CITY   ENGINEER, 
Lowell,  Mass.,  Jan.  i,  1890. 

To  the  Lowell  Water  Board: 

Gentlemen, —  The  following  is  the  Seventeeth  Annual 
Report  of  the  work  done  by  the  pumping  engines,  and 
also  the  records  as  taken  at  the  Beacon-street  reservoir. 
The  calculations  of  the  duty  of  the  engines  were  made 
from  records  kept  by  Mr.  James  P.  Roberts,  the  engi- 
neer in  charge  at  the  pumping  station.  All  the  coal  used 
for  heating,  pumping,  and  power  for  the  repair  room  has 
been  charged  to  pumping ;  no  deduction  has  been  made, 
and  nothing  added,  for  friction  in  the  pump. 

The  largest  quantity  pumped  during  one  day  by  both 
engines  was  9,229,840  gallons.  130,237,790  gallons  less 
were  pumped  this  year  than  last.  Probably  this  is  partly 
due  to  the  mild  winter.  During  the  year  the  Morris 
engine  has  run  two  hundred  and  seventy-two,  and  the 
Worthington  engine  seventeen  nights.  The  cost  of 
pumping  one  million  gallons  from  the  low-service  reser- 
voir to  the  high-service  reservoir  is  $9.19,  which  added 
to  the  average  cost  of  raising  the  same  quantity  into  the 
Beacon-street  reservoir,  makes  the  total  cost  of  pumping 
one  million  gallons  into  the  high-service  reservoir,  $15.91. 
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Amount  brought  fonoard 9647  79 

7.75  pounds  cotton  waste,  ^  llf  cents 91 

2.05  pounds  Eureka  packing,  ta>  60  cents 1  23 

12|  pounds  hemp  packing,  (a)  25  cents 3  19 

Repairs  on  engine 2  36 

Repairs  on  boilers 70 

Recording  gauge  (proportional  cost) 3  50 

Tools  and  stock 2  23 

Sundries 1  12 

Total $663  03 

Cost  of  pumping  water  into  reservoir  per  million  gallons,  $8  40 

Cost  of  pumping  water  one  foot  high  per  million  gallons,  05  |\j^ 


The  following  table  shows  the  average  depth  of  water, 
the  number  of  gallons,  and  the  temperature  of  the  water 
in  the  Beacon-street  reservoir,  and  also  the  temperature 
of  the  air,  for  each  month  in  1889.  The  temperature  of 
the  water  was  taken  at  6  a.  m.  and  6  p.  m.,  and  of  the  air 
at  6  A.  M.,  I  p.  M.,  and  6  p.  m. 


MONTHS. 

Depth  in 
Feet. 

Quantity,  in 
U.  S.  Giillons. 

Temperature  in  Degrees. 

Of  Water. 

Of  Air. 

January 

February 

March 

April 

May 

June 

• 

July 

August 

September 

October 

19.50 
18.96 
19.44 
19.12 
19.01 
19.19 
18.59 
19.09 
19.00 
19.22 

29,673,275 
28,761,955 
29,578,108 
29,037,654 
28,845,430 
29,158,966 
28,148,478 
28,977,718 
28,825,944 
29,202,219 
28,905,305 
28,899,736 

37.54 
36.50 
38.31 
49.16 
62.83 
69.08 
72.98 
70.38 
66.84 
50.46 
43.26 
34.80 

31.93 
23.51 
37.45 
50.14 
65.62 
72.71 
73.59 
70.06 
65.79 
48.68 

November 

December 

19.04 
19.04 

44.42 
35.19 

REPORT  ON  FILTRATION. 


Report  on  Filtration. 


BY  J.  ARTHUR  GAGE,  A.  M.,  M.  D. 


To  Lowell  Water  Board : 

Gentlemen, —  In  discussing  filtration,  it  may  be  well  to 
look  first  at  that  which  we  wish  to  remove,  and  why  we  attempt 
to  remove  it,  in  order  that  we  may  more  accurately  estimate  the 
value  of  any  methods  that  might  be  employed.  The  impurities 
in  water  consist,  first,  of  chemical  impurities ;  secondly,  of  living 
organisms  (including  Algae, and  the  so-called  "Germs,"  or  "Bac- 
teria"). The  first  class  was  discussed  in  last  year's  report ;  its 
presence  in  Merrimack-river  water  noted,  and  the  necessity  of 
its  removal  urged.  The  Algae  are  mostly  found  in  ponds  and 
need  not  be  discussed  here.  The  "  Germs "  deserve  further 
mention.  For  our  purpose,  they  may  be  divided  into  two  general 
classes,  the  Saprophytic  (non-disease-producing),  and  the  Path- 
ogenic (disease-producing).  The  first  class  comprises  most 
of  the  germs  found  in  water,  and  they  are  called  non-disease- 
producing  because  they  do  not  produce  a  definite  disease  in  the 
human  system.  Nevertheless,  they  are  believed  to  be  injurious 
and  capable  of  causing  diarrhoeal  and  other  disturbances  of  the 
digestive  tract,  when  taken  into  the  system.  This  class  in- 
cludes a  great  variety  of  species  and  kinds,  about  which  little 
is  yet  known,  except  that  they  occur  in  varying  frequency  in 
different  waters,  and  that  water  containing  them  is  proportion- 
ately unfit  for  drinking  purposes.  The  frequency  with  which 
they  occur  may  be  estimated  from  the  following  figures.  In 
spring  water  at  its  source,  few  or  none  are  found,  when  the 
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I  C.C.  of  water.  The  Typhoid  Bacillus  is  grown  in  a  similar 
manner  on  5  potatoes,  and  can  be  colored  and  detected  by  its 
shape,  size,  and  appearance. 

In  selecting  a  water  for  drinking  purposes,  it  is  desirable  to 
procure  one  where  there  is  no  contamination  by  chemical  or 
living  impurities.  But  where  these  are  present,  it  becomes  an 
important  question  how  to  get  rid  of  them.  This  has  been  rec- 
ognized in  commercial  circles,  and  householders  have  been 
urged  to  buy  a  variety  of  tap-filters,  warranted  to  purify  (?)  the 
water.  Recent  experiments  (Swarts),  go  to  show  the  contrary. 
Seven  different  sink  (or  tap)  filters  were  used,  and  the  water 
flowing  through  these  compared  with  the  water  from  an  open 
tap.  For  a  few  days,  the  filters  removed  some  of  the  germs  ; 
but  after  seventeen  days,  all  showed  an  increase  of  the  number 
of  germs,  although  some  of  the  filters  were  claimed  to  be  self- 
purifying  by  washing  out.  The  original  water  supply  contained 
thirty-six  colonies  of  germs  to  one  c.c.  of  water,  while  that  of 
the  filters  varied  from  2000  to  6000,  the  highest  having  171,- 
000.  The  filters  simply  caught  the  germs  (and  chemical  poi- 
sons on  which  they  feed),  and  allowed  them  to  develop  in  the 
warm  atmosphere  of  the  room,  only  to  be  washed  through  later 
by  the  water  and  drank  by  the  individual.  Filtration  by  this 
method,  therefore,  is  positively  dangerous  and  should  be  aban- 
doned. 

The  subject  of  filtration  is  being  studied  by  the  State 
Board  of  Health,  and  though  the  results  are  not  complete, 
they  furnish  an  indication  of  the  solution  of  the  problem. 
As  a  result  of  the  State  authorities*  experiments  at  Lawrence, 
Mass.,  the  State  Board  finds  that  at  the  rate  of  300,000  gallons 
of  water  to  one  acre  of  land  (filter-bed  51-2  feet  deep),  about 
three-fourths  of  the  ammonias  are  removed,  nearly  all  the  Algae, 
and  three-quarters  of  the  Bacteria.  The  filtration  was  intermit- 
tent, and  the  temperature  and  length  of  time  in  use  modified 
the  result.  After  some  months  the  impurities  stored  in  the  fil- 
ter were  washed  through. 

The  color  of  the  water  was  also  much  improved.  When  ap- 
plying larger  quantities  of  water,  the  results  were  not  so  good. 
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It  is  also  difficult  to  see  how  the  germs  caught  in  the  filter- 
bed  can  be  washed  out  again,  when  the  water,  under  the  same 

pressure^  is  merely  forced  in  the  opposite  direction ;  and  it  is 
possible  that  such  a  filter  might,  like  the  sink  filters,  only  on  a 
larger  scale,  retain  the  germs  and  allow  them  to  increase,  to 
further  contaminate  the  water,  unless  the  filter-bed  was  fre- 
quently replaced  by  fresh  sand. 

I  must  conclude,  therefore,  that  the  mechanical  filters  so  far 
examined  do  not  furnish  a  reasonable  expectation  of  satisfacto- 
rily doing  the  work. 

I  remain  respectfully, 

J.   ARTHUR   GAGE. 
Lowell,  Mass.,  Jan.  2,  1890. 


APPENDIX. 


Analyses  of  Water. 


[Pabllshed  from  advanced  sheets  of  Annual  Report  of  Massachusetts  State 
Board  of  Health,  through  courtesy  of  Henry  P.  Walcott,  M.  D., 

Chairman.] 


Chemical  Bzamination  of  Water  from  the  Merrimack  River  above  Low- 
ell, opposite  the  Inlet  to  the  Lowell  Water  Works. 

[Parts  per  100,000.] 
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APPENDIX. 
Mloioaooploal  BxamlnaUon. 


I.  FrotoiOA;  Botifera. 

Cbemlcal  Xtzamlnation  of  Watei  fiom  ibe  Merrimack  IUv«r  above  Loirell 
at  tlie  Inlet  to  the  Iioirell  Water  Woika. 

[ParU  par  100,000.] 


H*m]n«M  In  May,  1K88,  0.6.  Udor.  very  fliintl;  vegetable,  oruin  noae,  occasionally  moaldy. 
The  aamplas  ware  oollaated  tn  tbelnletobambervrnere  watar  cdidbb  In  dlraot  rrom  tha  Ttver 
aod  before  it  mlnslea  wltb  w-'--  ' "■"  "'—  ■-■■■—  '■-  ■'■—  '■•'— 


Lation  of  Wat«r  from  Conduit  (oootiDaed). 


Hardneea  In  Hky,  1888,  l.t.  Odor,  very  hlntl;  vegetable,  often  none,  oecaMonally  mooldy. 
The  samplee  wen  collected  from  the  oandnlt  at  ttie  Bodwell  Kate-bonse.  Tbrae  BHtnpleH  are 
rtvBT  water  mined  with  the  wsler  whioli  oomeB  from  the  fllter-^llery ,  and  Bbow  the  quality 
of  the  water  befors  Itlg  pnmpsdtothB  dlitrlbntlng  reaervolrB.  Tbe  Qlter-lnlet  wasoleUi«d 
July  U,  ISM.   The  flller-gallery  vaa  cleaned  soon  alter  Hay  IT,  1888. 


MlOTOaooploal  Bxamliwtion. 


1,    Blue-grreen  Algn... 
!.   OtherAtgn 
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lUoroflOoploAl  HxantlnfttloiL 


Uroups  SDd  prlnolpKl  g^nerm  at  orgsi 
CW«n>coenu ;  /ooq>oreK ;  Desmldlacea 
4.  PmloKHi:  SpoDgfsria;  EDtomostraca. 


